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AGENTS FOR THE KNIGHT WATER WHEEL 





MANUFACTURERS OF > BUILDERS or— 
ELECTRIC ac ELECTRIC 
LIGHTING fie ec == RAILWAY and 

PLANTS ¢ ot » Ag POWER PLANTS 


The above cut shows the general arrangement whe lie BIRKS: 
of one of Knight’s Standard Water Wheels, of 
which there are more than 450 in use in California 


alone, These wheels are made from 2 feet to6 feet ~*~ ~ 
B A P N (SI N ES in diameter, from 10 to 1000 horse power, and HEIN E BOILERS 
adapted to all heads and purposes. 


Descriptive circulars mailed free on application. 


Mining, Milling, Hoisting and Pumping Plants 
STEAM, WATER OR ELECTRIC POWER 





Soft Bare Copper Wire. 
Insulated Feeder Wire. 


Heavy Stranded Feeder Con- 
ductors. 


Lead Covered Underground 
Cables, 


Rubber Insulated Wire. 
Span Wire, Bare and Insulated. 


Magnet Wire for Armature Repairs. 


Iron and Steel Telegraph Wire. i Works at Trenton. NJ pl 
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Hard Drawn Copper Telephone lI -, \I7 LIBERTY Sz. NEW 5 (0)71,.@ 


Wire. AY % 25-27 F REM ONT ST.,SANFRANCISCO 


‘AYE Gy, 173 LAKE ST., CHICAGO, ILL. 
Copper Rods for Station Work. SR +4 GNET WIP 
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“Crescent” Rubber Covered Wire. 


ORDERS EXECUTED PROMPTLY 


Large Stock on Hand. 


HARD COPPER AND SILICON BRONZE TROLLEY WIRE. - 


Correspondence Solicited as per Address in Wire Rope Circle. 





iin etaaeeenaal 














Dec., 1895.] 


THE JOURNAL OF ELECTRICITY. 


eee 


111 

























ADVERTISERS’ INDEX. 

PAGE, 
ts MY TIE i cnninsnsesdiucavesdunkiendheensenpacatenesedKesexenninadnd iv 
COO, WEN isccinss. cece cccvsncssheskdexnedesnedennsence cecanenen cetera Vv 
eB BME Biicicd dcvc vscecndundskenssdaad dgenesverens nesiacniins ic wheal xi 
I sscinihin: wine chew. sewtnneds <cuveasds Caleadennsssueetpenesnaniemeenediagye XV 
i is id advaseacedn shacbdede <nduddenddendsnudsaninenbindendetenaeners iii 
I UII i uasinnicne tubane esses reanenoe. 6kbhdrnubend nbikeknahpacen tant antereees Vv 
I Se Pri inkes: wnnisneniasens sndveder xecnwneneracnns vi, opposite page 131 
California Electrical Works............ccc0ccsseccecese ‘eduestananineatan ena meses x 
Card Electric Motor and Dynamo Company..... .........:ceceeeee eens ee eeeees Vili 
i achi pening desexdeadaetinievectenneses “Senasaneeabwarwensnd xiii 
NL iy: Ming MEWOIEE ic cccscovscsccensasecs cnenscccsencess cceadensccseencenastinenens iii 
Wt CN cians cinta snninessawaenspenene irageanderdenactennnts xi 
Electrical Construction and Repair Co...... .......ccscerescesseceeeccees seeee xi 
Electrical Engineering Company..............cc0cscccersscccesccescceccessenccoees xili 
For Sale Advertisements................ ebikabicdeoacn inate Atanas sahiapeaia iii 
Fort Wayne Electric Corporation...............000scccecece cores sescecssesescesess xvi 
rs Sa OOO “CORPUNRIIN COD. oes: vite nvenssdpscscnvcedensonnnvesuannnan XV 
i EO WE MOON COG... .. . cnsncssnacsnesccsseceacnnestateosenconsiecnsseeseasss Vv 
NE NE, enh ck ik dGeeVCai en pannd. ood KeinanenNeNeedeh oaau Ronen tenes taps bens xi 
NE SOU i iiccccsesencavcasersescancccciw saewncenspeten exsnuauaends x 
Interior Conduit & Insulation Company .............:secceecsecee teeeeeeeeeeees i 
ee NNN CU TE. WE csccsiiandsicnssncneadsvecnenneadnanceacncdecincens xil 
ROMS By MR GOD ince indiccdokauee yeas deeidedenetacinied lies tiemenrsacuiounene vi 
i PORE Up OPN, POU: DBs isis ocis nnnvacvesvekedecapasneasdecsastecteenes ix 
As Es ch 6's: 4 hain sca dak edn te RAR KERR NR RNRANE MOK ReOaer ed ehraRRneRAReOaeENeRER ix 
NN ins hiatindueandsak- aainpaersthceeansee seaneinnkiunieneawasnneghban danke xiv 
New York Insulated Wire Company, THO................0.sccccccscsseeceeenes ix 
ee A AMNINY,, DAG, “RUC skis dnnianscciscinndssonaonsscsssndoatsnenernetwawennes i 
CE SUMING sssiiectcncined. saN dense o Ruassehouseiade. <hissmsedepsaannes Vv 
nnnae I Mente COMING 5 "TINO ino cns cn cccosicces scccnceresccenevnsencsencdesecneness vii 
en: We eee W ROG) Company, TGs .....0cccsvcccecsess as sedccasdensnescosvess XV 
NE WE UP WOOT sick. css ccsscnsnssen sn cescnoccccsncessneseecesenesensonnesdesscecanens xiii 
ON SEONG: cissnissssisecvtenecoedsscrenensncdes cacedaressenercnovesveacnned deunes ix 
Risdon Tron PP as.s dccpnntsacnveeeRennapnabins taxenrcchnetnsanese gues so rkaneyanens ii 
nes Sons Company, The John A. ......... cscccecvecsonce secessessnnes ii 
San Francisco Typewriting Exchange.... ..........0+..ccccccecccees 0 cecreveee xiii 
SS Mik Big MUD ss. 00 cocrvsninsbensssecncses epverasaneteucinnnesooee seccvoenses. iii 
Stanley Electric Manufacturing Company.. ............cceceeeee senses cece neees xiv 
NS Mie Bie PL Milng: WW ocinis'ee vikcssanen cnnivendnedannivrtevancnsacceuaea® nai iii 
Sterling Supply COMING 5 TGs sive sctncansevncectsverenenscndsarussenccosecsnens we 
wan der Naillen School of Hlectricity..............00: sccccccccccsccccernessees v 
Wagner Electric Manufacturing Company .... .........cceeeeee sere eeeer cnenen x 
OTN 5g 5. aces dnuiinaadensgnueish sNniguespeshad needenqaeee-asesentes v 
Washburn & Moen Manufacturing CODING, BW i ccisscessccscnesces senate XV 
ian ins dipsiisncenidiesinhs sunnieadt qneacbarthadenvectuampauuiaestucwn, aint ix 
Westinghouse Electric & Manufacturing Company, The..................+ xii 
Weston Electrical Instrument Company, The...............cecececeeeereeeees i 
eM inc kasvecinninenn wikaaisnaia ceekdcaniapiienhvainies wiiadanenanailthye xi 








CHAS. C. MOORE, Pacific Coast Agent, 32 First St., S. F. 


PTS BLK 






Eg. iV 




















IS. MINN GD4CORNEK 





se MINNEAPOL 









29 CONTLANOY St 
NEW YORK. 


SEND FOR BOOK ON STEAM. 
NEAORLEANS LA 7 CARONDELETST:= SAN FRANCISCO CAL SAM FRANCISCO TOOL.CO HAVAMACVBA NG CALLE DELAKABAKA, <= 





























_ PROFESSIONAL 








W. Stuart-Smith « Sidney Sprout 


Consulting and Sandi 


Mechanical = Electrical Engineers 


Electric 


Lighting and Power Plants 


Designed. Steam and Electrical 
Machinery Carefully Tested. 


Electro-Economics and the Electric 





Transmission of Power a Specialty 





303 CALIFORNIA ST. 


TELEPHONE, MAIN 5709. 


San Francisco. 





EDWARD S, COBB 


[YECHANICAL ENGINEER 
109 California or 23 Davis St., 


Telephone “ Red 55” 


Rooms 30-3) 


San Francisco, Cal. 





FOR SALE 


HAFTING, PULLEYS, ENGINES, ETC.—OWING 
to alterations and enlargement of plant, we 
offer the following machinery: 


2lengths22 


ft. long, 4i in.in diameter of lineshafting 
“ee sé se oe 


Compound Westinghouse Engine 12x12x20, 
Tavior Beek Engine 16x24. 


1 

3 Hill C lute hP ulleys, Face 13 in. diam. 4 ft. Sin. 
2 ll “ce ec 4 “é 8 “e 
2 “ec “ee “ce ee ll iti “ 3 “e 

2 sé “ce oe “é 15 se “ee 3 “é 4 “ee 
1 “ee “ce “e “e 6 ee e 3 oe 4 “ 
1 Medoc k a6 ee. Ge “ g 19° 
1 “ec “ce 24 “ec “ 8 “oe “ 
1 

1 


1 Thomson-Housten Are Light Dynamo, capacity 


3, 2000 ¢. 


p. lamps, or 5, 1200 e. 


p. lamps. 


1 24-inch Thomson-Houston foc using search lamp. 
ELECTRIC 


IMPROVEMENT COMPANY, 
San Jose, Cal. 





OR SALE. 


DYNAMOS AND MOTORS, 


OWING 


to Change of system we offer the following 
Constant Current Dynamos and Motors for sale, 


rated as follows: 


4 40 HP Constant Current 15 Ampere Generators. 
120 HP 15 aia re Constant Current Motor, 


2m 


pA ec 


_ 


aon nt 


vo 
4 
> @ 
1 


14 6 te 
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These machines gave satisfactory and re 


“ec 


“ec sé sé 
‘ “ “ 
sé se te 
oe “ se 
se sc“ “ee 
i “ “ 
“eé ii ‘ 


iable ser- 


vice on overhead distribution, but are no longer 


available 


for use 


on the underground constant 


potential system we are now operating. 


A good opportunity to secure 


reliable electrical 


machines at a small cost, 


For further 
apply to 


PACIFIC 


particulars and to see 


machines 


POWER CO., 
23 Stevenson street, S F. 





ELECTRICAL INSTRUMENTS 


1 QUEEN DYNAMOMETER 


Scales, 0 to 20.62 Amperes, and 0 to 104.4 Amperes 


1 THOPMPSON ELECTROSTATIC 


VOLTMETER 


500 to 1600 Volts 


These instruments have n_ ver been used or dam- 
aged in any way, and will be sold at materially less 


than regular pric ex, 
nly to ELECTRICAL 
Montgomery Street, San Francisco. 





For inspection or prices, ap- 
IMPROVEMENT COMPANY, 523 
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INCANDESCENT Rear View or tHE WALKER Motor. 


The Only Spring-Mounted Street Railway Motor 
A R iH L a M P S in the Market (Patented) 


Crocker- Wheeler 


MOTORS, DYNAMOS AND 
DYNAMOTORS 
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For Use on All Circuits 


PHOENIX CARBONS 


EF Electric Light Carbons and 
Tuk WALKER INCANDESCENT DyNAmMo —ee> oa Motor Brushes 





Walker Arc, Incandescent and Railway Generators, 
All Sizes—Belted and Direct Coupled Se 


BILLINGS & SPENCER DROP- FORGED eae BARS AND OVERHEAD MATERIALS 


-_—_ + 2 +O oe 


ABNER DOBLE COMPANY | 13-15 FREMONT STREET 


PACIFIC COAST MANAGERS ) SAN FRANCISCO 
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PACIFIC ELECTRICAL WORKS 


BUILD 


Dynamos, Motors, Dental Engines. 


FINE EXPERIMEN 


TELEPHONE 
MAIN 1584 


ERS OF 


Gear Cutting and Model Making 


TAL MACHINERY 
i41 FIRST STREET 


San Francisco, Cal. 


NEW ADVETISEMENTS 


RAR 


WATER WHEEL. 








34 MAIN ST. SAN FRANCISCO, CAL. 
Send for Catalogue. 





BOLTON & STRONG 
Printing Plate 


Manufacturers 


HALF-TONES A SPECIALTY 


Poor oooe 


510-512-514 Montgomery Street 


SAN FRANCISCO 





SQCEOOL OF 
Practical Electrical, 
Civil, Mining and 
Mechan‘cal Engineering, 


Surveying, Drawing, 
Architec‘ure and Assaying 


No. 723 Market Street 
SAN FRANCISCO 


ESTAPLISHED 1864 


A. VAN DER NAILLEN, 


(@B~ Send for Circulars Presicer t 





GEO. WEBB ALEXANDER 


MECHANICS’ TOOLS, HARDWARE 
AND WORKSHOP MACHINERY 
Technical and Scientific Books 


THE YOST- FALCON BICYCLES 


401 MARKET STREET SAN FRANCISCO 





SITUATIONS WANTED 


Y AN EXPERIENCED ELECTRICIAN AND 
B steam engineer, thoroughly familiar with the 
management and operation of steam, electric light 
and storage battery plants, gas, gasoline and coal 
oil engines, to take charge of central station or 
isolated plant, in San Francisco preferred. Long 
experience and the best of references. 

Address: ‘Situation,’ care the Journal of Elec- 
tricity.” 





FOR SALE 
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NE WESTON ALTERNATING AND DIRECT 
Current, Direct Reading 


WATTMETER 


Seale 0 to 30,000 Watts; 0 to 200 amperes and 0 to 510 
volts. Complete, with conducting cable and port- 
able case. but little used and in strictly first-class 
condition. A bargain forcash. May be examined 
at the office of THE JOURNAL OF ELECTRICITY, 303 





California Street, San Francisco, Cal. 
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525 MISSION STREET - - SAN FRANCISCO 


TELEPHONE MAIN 616 





PACIFIC COAST AGENTS FOR 


CARD ELECTRIC CO’S—-™ 
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Warren Multi-Voltage Alternators, Transformers, Incandescent Lamps, General Electric Supplies 
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THE STERLING SUPPLY CO. 


(WRITE FOR PRICES 54 SECOND STKEET, SAN FRANCISCO 
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B RVERY ELECTRICIAN S353 on 


Armature Varnish 


ELEGTRIGAL COMPOUND 


INSULATING TAPE 
116 Battery Street, 
“rey” PARAFFINE PAINT CO. zs sees 


Los Angeles, Cal. 











ELECTRICITY, GAS 
and 
POWER 


SUBSCRIPTION 
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H. W. JOHNS MANUFACTURING Co. 


87 MAIDEN LANE, NEW YORK. 


MANUFACTURERS AND DEALERS IN 


Asbestos and Molded Mica oods 


PAINTS, COLORS, Ete. | ASBESTOS FABRICS, Ete. 

Asbestos Cloths for Theatre Curtains, Etc. ; Fire-Proof Rope for 
Fire-Escapes, Ete.; Fire-Proof Cords, Twine, Rugs, 
Mats, Screens, Etc. 

FIRE-PROOF CEMENTS AND COATINGS 
Asbestos Furnace Cement; Asbestos Retort Cement; Plastic 
Stove Lining; Concrete Coating, Ete. 


H.W. JOHNS’ Liquid Paints; Roof and Railway Paints; Fire- 
Proof Paints; Liquid Coach Colors; Colors in Oil; 
Shingle and Wood Stains. 

ROOFING AND FIRE-PROOF CONSTRUCTION MATERIAL 
Asbestos Roofing; Roof Coatings and Cements; Asbestos Build- 
ing Felt; Asbestos Superator; Asbestos Water 


Proof Sheating. INSULATIONS. 
STEAM PACKINGS. VULCABESTON: Controller Parts, Field Spools, Bushings, 
Asbestos Rope Packing; Asbestos Wick Packing; Asbestos Sheet Etc. 
Packing; Vulcanized Rope Packing; Asbestos and MOULDED MICA: Trolley Line Insulators, Weather-Proof 
Rubber Cloth, Tape, Gaskets, Etc. Sockets, Etc. 


H. W. JOHNS MANUFACTURING CO. 


Represented by CHAS. M. MAXWELL eee. 
—<=S—~44 Fremont Street, San Francisco. 
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Dome ests of Gir Compressors. 





By A. E. Chodzko, M. E. 





HE recent tests 
made by the military 
authorities on the 
dynamite guns at 
Fort Point, San Fran- 
cisco, may lend some 
interest to a few par- 
ticulars regarding air 
compressing plants, 
which form the vital 
element of this install- 
ation. 

The contract for the 
construction of the 
mechanical part of it, 





the guns and their 
immediate fixtures, 
was awarded by the 
Pneumatic Torpedo and Construction Company of New 
York, and to the Fulton Engineering and Ship Building 
Works of San Francisco, upon the plans and special 
designs of Mr. E, A. Rix, P. E., who 
supervised the construction of the plant. 
The compression of air is made in 
three stages, from the atmosphere to the 
working presgiire of 2,000 lbs. effective ' 
per square inch. It is performed in two 
sets of horizontal engines, to both of 
which the subsequent description ap- 
plies, they being in all respects entirely 
alike. The steam is supplied by four 
boilers, of the horizontal tubular type, 
of 750 horse-power capacity, arranged 
to work either with natural or with 
forced draught. As will be seen in the 
annexed outline cut (Figure 3), two 
steam cylinders connected to the same 
shaft by cranks at an angle of 145 
degrees from each other, each actuate 
two air cylinders in tandem, that is, 
through their piston tail rods, there 
being on one side one low pressure and 
the intermediate or second stage cylinder, 
and on the other side one low pressure and the high 
pressure or finishing cylinder. This duplex set therefore 
‘omprises two steam cylinders (Figure 4), operating two 


pad alld 


Kdward A, Rix, P. FE. 


Copyrighted 1895, by Gro. P. Low. 


with the exception of 





Figure 1—A General View of the Rix 


intake cylinders (Figure 5), wherein the atmospheric air 
is compressed to about seventy-five lbs. effective, to- 
gether with one intermediate cylinder ( Figure 6 ), in- 
creasing the air pressure from seventy-five to about 400 
lbs. effective, and one high pressure cylinder (Figure 7), 
which takes the air at 400 lbs. and compresses it to 2,000 
lbs. effective. The intake or low pressure cylinders are 
double acting, that is, they have inlet and discharge 
valves at each end, while the intermediate and high 
pressure cylinders are single acting, that is, provided 
with valves at one end only, their pistons being plunger 
rams with spherical heads, connected to the tail rods of 
the intake cylinders. 

The special purpose which these compressors have to 
serve made their design and construction subservient to 
conditions at entire variance with the lines upon which 
an air compressing plant is usually established. The 
main object of the designer, when a large power is to be 
used, as in the case of the Fort Point installation, is 
commonly to secure the greatest possible economy in the 
production of the compressed air. In the present in- 
stance compound condensing engines of the? most*ap- 


Air Compressor Plant. 


proved type, and air cylinders working at a moderate 
linear piston speed, would present themselves to the 


mind as advisable. Such engines would be established 
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in view of a regular working speed, or approximately 
so, and everything would be provided to give the eco- 
nomical appliances a chance to work to their full ad- 
vantage. At Fort Point the primary requirement was 
to have a plant as little liable as possible to getting out 
of order. Solidity, simplicity and endurance were there- 


fore the main points to be considered, economy being a 
Upon 


desirable but decidedly an accessory feature. 
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of nests of copper pipes extending under the floor in 
cemented trenches, where a stream of cold water is con- 
stantly running. The proportions of these intercoolers 
have purposely been made very ample, and their effect- 
iveness is fully demonstrated by the low temperature of 
the air before it enters the intermediate and the high 
pressure cylinders, which are given hereafter. A similar 
cooler is provided for the air at working pressure after 








Figure 2—Llevation of the Rix Three-Stage Compressors for 2,000 lbs, Pressure. 


these general lines, supplemented by conditions of ca- 
pacity within a given time, of efficiency in the means of 
cooling the air and of practical effectiveness of several 
important parts, the present plant was designed, built 
and erected. The steam engines are non-condensing 
and each cylinder acts independently, that is, no com- 
pounding has been adopted. The valves are provided 
with Meyers’ cut-off, regulated by hand, the governors 
merely acting on the throttle in case of racing. The 
cranks are set at the angle heretofore indicated, in order 
that the machine may be balanced as nearly as possible 
and yet the engines be able to start in any position. 

In the air cylinders the greatest care has been used to 
secure a cooling efficiency as high as possible. The 
heads and the barrels of the cylinders are water-jacketed, 








it leaves the high pressure cylinder and before reaching 
the twenty-four forged steel storage tubes which, through 
a complete system of pipes and manifolds, and also a 
compact arrangement of valves, can be set in communica- 
tion with each particular gun, or if so desired, with a 
supplementary storage supply located in the foundation 
of the guns. 

That the demand upon the compressors may vary dur- 
ing action within widely distinct limits was exemplified 
by the fact that while 360 feet per minute is generally 
considered as a limit of piston velocity in water-jacketed 
cylinders, this velocity has been, during part of the 
trials, carried to 568 feet, or an excess of fifty-eight per 
cent. At this high rate of speed no undue heating 
could be observed in the moving parts, and the absence 
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FietrE 3—Ground Plan of Rix Three 


the water discharge pipes from the jackets being in full 
view and easily accessible, and the supply of cooling 
water being regulated according to its temperature at 
the discharge. 

A very elaborate and effective system of intercoolers 
has been established between the intake and inter- 
mediate cylinders, and also between the intermediate 
and high pressure cylinders. These intercoolers consist 








-Stage Compressors for 2,000 lbs, Pressure. 


of jarring and of trepidations was the best evidence of 
the remarkable strength and steadiness of the plant. Of 
course when working at high speed, no claim is nor could 
be entertained to maintaining a satisfactory cooling efli- 
ciency in each individual cylinder. As before stated, 
the intercoolers are of sufficient size to deal with she 
heat liberated during the compression even at high speed. 
But when the period of compression and of course the 
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period of effective possible cooling, lasts two-fifteenths of 
a second, the heat units passing through the cylinder 
walls during that time cannot be expected to be many. 
It might be argued that the Riedler compressors in Paris 
work at a nominal piston velocity of 550 feet, and occa- 





Fiacure 4—Meyers’ Cut-off Engine, Operating Rix Compressors. 


sionally 733 feet per minute, but aside’from the fact that 
the use of a spray for cooling and of mechanically moved 
valves are both combined to reduce the rise of tempera- 
ture, the pressures in the two-stage Riedler compressor 
are considerably lower, the air being sent into the mains 
at only 118 lbs. gauge per square inch, an insignificant 
pressure as compared to 2,000 lbs. per square inch. 
Another point of interest in the Fort 
Point plant is the absence of leakage at 
the stuffing boxes of the intermediate and 
high pressure rams. This point has been 
the cause of much annoyance in similar 
plants built elsewhere, and the present ar- 
rangement is the outcome of long and 
costly experiments. The friction in arun- 
ning joint capable of holding 2,000 lbs of 
air pressure against the atmospheric, is 
necessarily enormous, and after the nature, 
the shape and the size of the packing had 
been determined upon, it became necessary 
to keep the packing sufficiently cool to pre- 
vent its rapid wear. This is effected by a 
special circulation of cold water inside the 
rams, the arrangement being quite apparent 
on the general plan, and that it is success- 
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interesting evidence of the effectiveness of the inter- 
coolers and of the regularity of the temperature of air 
at its entrance to each cylinder. For a range of final 
pressures comprised between 800 and 2,000 lbs. effective, 
the variation of temperature was only eight degrees 
Fahrenheit for the intermediate, and three 
degrees Fahrenheit for the high pressure 
cylinder, the temperature of the engine room 
being seventy-five degrees Fahrenheit. 











Fahrenheit Temperature at 
GAUGE PRESSURE Entrance to 
LBS. PER SQUARE INCH o AEROS ENT 
L.P. Cyls.| I.P. Cyls.|H.P. Cyls. 
800 71 67 | 66 
900 71 68 | 67 
1000 71 69 | 67 
1100 71 69 | 67 
1200 71 70 =| ~ «#68 
1300 71 70 | 68 
1400 71 71 =6|~— C68 
1500 71 72 =| ~ «68 
1600 71 72 | 68 
1700 71 74 69 
1800 71 74 | 69 
1900 71 73 ~=«|~— (O69 
2000 71 72 69 


The discharge temperature of the low pres- 
sure cylinders gradually increased and then 
remained stationery at 320 degrees Fahren- 
heit. The intermediate cylinder discharge 
likewise attained a temperature of 292 degrees Fahren- 
heit, and the high pressure cylinder, beginning at 375 lbs. 
per square inch and ata temperature of sixty-six degrees 
Fahrenheit delivered from the intercoolers, gradually 
rose in temperature as the pressure increased until it 
reached 2,000 lbs., and after running at that pressure 
for one hour the thermometer indicated its maximum, 








fully effected can be easily ascertained, & 
This water circulation also partly con- 

tributes to cooling the air under compres- 

sion. At the nominal rate of speed of about 400 feet 
per minute of piston velocity, the compressors supply to 
the storage tubes 460 cubic feet of air per hour at 2,000 
lbs. gauge. The annexed abstract from trials made in 
view of timing the ‘production of the compressors gives 


Ficure 5—One of the two Initial Air Cylinders of the Rix Compressors.’ 


viz., 358 degrees Fahrenheit. The sum total of those 
temperatures, viz., 970 degrees, as compared to the 
adiabatic temperature of single-stage compression to 
2,000 Ibs., which is 1762 degrees Fahrenheit, indicate 
the work saved by the three-stage method of compres- 
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sion combined with the jacket and ram cooling devices. 
The compression throughout the whole range was prac- 
tically regular, being on an average 115.1 lbs. for each 
500 revolutions of both machines. 

The mean of many cards taken from the steam cylin- 
ders, which is reproduced in Figure 10, 
showed that each compressor absorbed 
342.61 1.H.p., while the cards from the 
three air cylinders showed 293.78 1.H.P. 
for each compressor. The work then 
absorbed by the friction, inertia, etc., 
was 48.83 1.H.P., or 14.2% of the in- 
dicated power employed, showing a 
mechanical efficiency for the compressor 
of 85.8%, which is high, especially in 
view of the facts that the engines were 
new and consequently stiff to some ex- 
tent, and also that some extra friction 
is developed at the ram stuffing boxes as 
compared with a compressor working at 
the usual air pressures. 

The resisting load of 48.83 1.P., while 
the compressors were doing full duty, 
may be compared with the friction load 
on the machine without air pressure, 
and an interesting result obtained. Cards 
taken showed that this friction load was 32.4 u.p., 
being .663 of the resisting work under load and showing 
an increase of 50.7% in the resistances between no load 
and full load. The combined indicator cards illustrated 
herewith (Figure 10), are plotted from actual cards and 
show a saving of 36.8% over adiabatic single-stage 
compression. 

The boilers for this plant are of the return tubular 
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FigurE 7—T he High Pressure Ram of the Rix Compressors. 


type and manufactured by the Chandler & Taylor Com- 
pany of Indianapolis, Ind. They are seventy-two inches 
in diameter by sixteen feet long, and of a nominal un.p. 
of 500, which was increased by the forced draught em- 
ployed to about 750 u.p. These boilers were tested to 
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150 lbs. to the square inch, and fully satisfied the re- 
quirements of the Treasury Department. The forced 
draught was employed because it was not considered 
desirable to continue the stacks above the roof and thus 
give an opportunity for invading forces to discover the 





Figure 6—The Intermediate Ram of the Rix Compressors. 


position of the plant. A short stack, about fifteen feet 
in length, was therefore erected. The forced draught is 
instituted by two Sturtevant fans, with engines attached, 
having cylinders three inches in diameter by a three and 
a half-inch stroke. These fans each deliver 12,000 cubic 
feet per minute of free air through a twenty-two-inch 
main, which, passing underneath the battery of four 
boilers, is connected to each by a ten-inch outlet under- 
neath the grate bars. It was found dur- 
ing the test that these fans need be run 
only to about 60% of their capacity. 
The engines exhaust their steam into 
two National heaters of 300 u.p. each, 
which furnished feed water to the boilers, 
at a temperature of 200 degrees Fahren- 
heit. 

The feed pumps are of the Deane type, 
being duplex and two in number; the 
steam cylinders being six inches, the 
water cylinders being four inches and 
the stroke being six inches. Ata slow 
piston speed these pumps furnished all 
the necessary water, which was drawn 
from the pits after being heated by the 
air from the compressors. As an auxil- 
liary there are installed alongside of the 
feed pumps two Nathan injectors of 300 
H.p. each, which are amply sufficient to 
furnish all*of the water necessary to feed 
the boilers. During the test for rapidity of firing, while 
the plant was supposed to be strained to its utmost, the 
firemen had ample time to observe the operation of the 
compressor plant, showing that the boilers were more 
than sufficient to supply the steam necessary for the 
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proper operation of the compressors. The electrical 
equipment of the installation, which was furnished by 
the Electrical Engineering Company of San Francisco, 
consists of one thirty-five k.w. compound wound dynamo, 
shown in Figure 8, and capable of being worked up to 














Fiaure 8—The 35 Kilowatt Generator, manufactured by the 
Electrical Engineering Company of San Francisco. 


25% in excess on its rated capacity for 
thirty minutes without undue heating. 
This dynamo, which is driven by a fifty 
H.p. Armington & Sims’ engine (Figure 
9), operates about forty lights in the 
power house and furnishes the current 
necessary for operating the electric mo- 
tors by which the guns are handled. A 
substantial switchboard, consisting of 
slate slabs bolted to an iron frame, has 
been erected immediately back of the 
dynamo, and on which are placed the 
necessary fuse blocks, Weston instru- 
ments and three 300 ampere main line 
switches. From the switchboard about 
800 feet of lead-covered concentric cable 
is run through an underground conduit 
in separate circuits to the motors operat- 
ing the three guns. 

The compressed air, after leaving the 
compressors and being confined in the 
storage tanks, is distributed to the three guns independ- 
ently, through a manifold of bronze, having attached 
five gauges. two registering 2,000 Ibs. and three register- 
ing 1,250 lbs., all so arranged with valves that any or 
all of the guns could be operated at once. This air is 
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carried to the underground storage reservoirs of the 
guns, through a pipe having an outside diameter of 24 
inches and inside diameter of 13 inches, and duly tested 
to 3,500 lbs. to the square inch for tightness. From the 
guns to these manifolds there are also three copper pipes, 
each } inch inside diameter by 4 inch outside diameter, 
to register the pressures at the manifolds that are con- 
tained in the carriages of the guns. This is in general 
the description of the air compressing plant. 

We now come to speak of the guns themselves, which 
were manufactured at the West Point foundry on the 
Hudson, each fifteen inches in diameter with a length of 
fifty feet. Each gun is perfectly balanced on its carriage, 
weighing about seventy tons, which is in turn mounted 
upon concrete foundations. The tests of these guns for 
their mechanical efficiency, which may be called their 
ease of operation, showed that they could be traversed 
by the electric motors which were situated in the gun 
carriage, in an average of one minute throughout the 
entire 360 degrees, and they could be changed from 
extreme elevation to extreme depression in from eight to 
eleven seconds. Any one familiar with the length of 
time necessary to operate ordinary powder guns by 
hand, will appreciate the fact that this facility of opera- 
tion is marvelous. 

For testing these guns for mechanical efficiency the 
requirements were, first, that forty-five shots should be 
fired in the first hour and thirty shots in the hour sue- 
ceeding. Inasmuch as the wastage of air would be the 
same whether actual projectiles were fired or whether 
the air was simply wasted through the muzzle of the 
gun in “air shots,’ no projectiles were fired in this test, 
and it was found for the first hour that forty-five shots 
were fired, and the compressors running at their normal 





Figure 9—-Armington & Sims’ Engine, driving the ‘‘ Double FE” Cos Dynamo. 


speed registered a final pressure of 1,800 lbs.; it being 
thus demonstrated that the compressors were amply suf- 
ficient to maintain any requirements which might be 
placed upon the gun. Twenty air shots were fired to 
ascertain the utmost rapidity with which the guns could 
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be discharged, and the same were discharged in seven 
and one-half minutes, though the contract did not re- 
quire that these shots should be discharged inside of 
thirty minutes; it being thus demonstrated that the 
compressors and the guns were amply capable to main- 
tain the test required by the government. 

The test for rapidity of firing with actual projectiles 
next took place. The projectiles used were pieces of gas 
pipe twelve inches in diameter and eight feet long, 
loaded with sand. The weight was 1,040 lbs. Each 
one of the three guns was required to fire five of these 
projectiles in twenty minutes. 
The test developed the fact that 
these projectiles were all dis- 
charged from each gun within 
eight and one-half minutes, and 
they were by far the most inter- 
esting feature of the whole test. 

Having no means for main- 
taining the accuracy of their 
flight, these projectiles were 
nevertheless thrown for the first 
one-half distance of their flight 
with precision, that is, they 
maintained the position of a 
well-directed projectile, after 
which they tumbled end over 
end and fell into the sea. With- 
out any plain table measure- 
ments being taken upon them, 
they apparently fell quite ac- 
curately within a small target. 
The time of flight of these pro- 
jectiles averaged about nineteen 
seconds for about 2,200 yards. 

The questions of rapidity of 
firing and of loading having 
been determined, the next test 
was one of accuracy, and the 
live projectiles were discharged 
from these guns at a distance of 
5,000 yards. The _ projectiles 
used were of the eight-inch 
caliber, the difference in dia- 
meter being made up by wooden 
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previous to the second shot. The shots struck within 
forty-five yards of each other, and exploded in a per- 
fectly satisfactory manner, in fact the pits caused by 
the explosion joined each other. The larger shells, viz.: 
the fifteen-inch full caliber projectiles, being eleven feet 
long and weighing some 1,050 lbs., loaded with 500 lbs. 


of nitro-gelatine, were thrown into the sea at a range of 


an average of 2,100 yards. They exploded practically 
upon striking the water, throwing into the air a column 
of water about 100 feet in diameter at the base, and, 
from the levels taken at the gun, about 400 feet in 
altitude. The tests as above 
enumerated were perfectly satis- 
factory in every respect, and 
exceeded in every way the re- 
quirements of the government. 
There were no mistakes made 
and no delays whatever caused 
by the air compressing plant or 
the gun plant, which probably 
exceeded the government re- 





Y over one thousand per cent., if 
‘7 the various excess percentages 
of the different tests were added 
'Y together, and which reflect great 
iY credit upon the manufacturers 
| . 
7 of the power plant, the con- 
Fi Yj ‘ : 
viehlsineaiil 47 structing engineer, the manufac- 
Ain COMPRESSING PLANT j : =ape 
enw Stites «0 An CARDS on y turers of the gunsand projectiles, 


7 and also the Pneumatic Torpedo 
and Construction Company of 
New York, which contracted for 
and thus successfully carried to 
completion their contract with 
the government. 


NOVEL FLYWHEEL CON- 
STRUCTION. 





Among the most recent and 
novel applications of wire is the 
wire flywheel lately erected at 
the Mannesmann Tube Com- 
pany’s works, Germany, and 
especially notable in view of the 














pistons in four sections, so that yevow tint 


well-known fact that heavy fly- 


the wooden pieces would fly off Ficure 10—Steam and Three-Stage Air Indicator Cards, wheels driven at high velocities 


after the projectiles had left the 
gun, leaving it clear to make its flight. The first pro- 
jectile flew 5,000 yards and exploded; the second 
projectile flew 5,070 yards and exploded; the third 
projectile flew 5,015 yards and exploded; the fourth pro- 
jectile flew 5,040 yards and exploded; all of these 
projectiles being plotted on a plane table in a rectangle 
seventy yards long by twenty yards wide; the time of 
flight being about twenty-seven and one-half seconds. 
As a matter of experiment, two shots were fired into 
the hills of Marin connty at a distance of 3,550 yards, 
each with the eight-inch sub-caliber shell, loaded with 
100 lbs. of dynamite, the first shot being fired five days 





plotted from actual cards at 100 r. p.m. 


present such dangers of breaking 
asunder from the great centri- 
fugal force developed. The wheel at the factory mentioned 
is described by “Hardware” as a cast-iron hub or boss, to 
which are attached two steel-plate disks or cheeks, about 
twenty feet in diameter. The peripheral space between 
the disks is filled in with some seventy tons of No. 5 
steel wire, completely wound around the hub, the tensile 
resistance thus obtained being found to be far superior 
to that of any casting. This huge flywheel is driven at 
a speed of 240 revolutions per minute, or a peripheral 
velocity of 2.8 miles per minute, or approximately 250 
feet per second, which is said to be nearly three times 
the average speed of any express train in the world. 
For such a constructed flywheel the length of wire 1s 
estimated at about 250 miles. 
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quirements in an aggregate of 
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RECENT SIEMENS-HALSKE INSTALLATIONS. 


The Siemens & Halske Electrical Company, since its 
combination with the Union Iron Works of San Fran- 
cisco has been effected, has installed several interesting 
plants, one of the neatest of which is that shown in the 
accompanying illustrations, reproduced from photographs 
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THE PRODUCTION OF PURE ZINC. 
Messrs. Herren-Mylius and Fromm point out that to 
try to purify zine by dry methods leads to no favorable 
results. The wet process can be carried out only with 
the aid of electrolysis, and this can be done in two ways 
—by the deposition of the metals from purified solutions 














Fiaure 11—One of the Three Pneumatic Dynamite Guns at Fort Winfield Scott, San Francisco. 


of the lighting plant of the Occidental Hotel, San Fran- 
cisco. In this installation a fifty kw. 125-volt dynamo 
is driven direct by a vertical compound engine, having 
dimensions of nine by seventeen inches by a ten-inch 
stroke. The engine is of the cruiser type, with special 
finish, large bearings, and conforms with government 
specifications throughout, operating at 280 revolutions 
per minute. 

Practical counterparts of this equipment, with the single 
exception that the dynamos deliver current at a potential 
of 220 volts, have just been installed in the National 
Home for Disabled Veteran Soldiers at Santa Monica, 
Cal. The plant consists of two fifty-five kw. and one 
twenty-kw. Siemens & Halske dynamos, the former 
being direct connected machines, while the latter is 
driven by belting. This installation, which is also 





Recent Siemens-Ilalske Installations. 


equipped with twelve Manhattan are lamps, is note- 
Worthy in that it is the first plant on the Pacific Coast 
to operate 220-volt incandescent lamps throughout. 

The 220-volt incandescent lamps now used are of the 
Edison and Bryan-Marsh makes, which are undergoing 
efliciency and life tests. 





with insoluble anodes, or by electrolytic refining with 
the use of soluble anodes of zine. In their researches 
they used pure solutions of sulphate of zinc, and obtained 
the following results: The pure zine of commerce con- 
tains in all cases noticeable quantities of cadmium, lead 
and iron. A solution of sulphate of zinc can be purified 
electrolytically so that chemical analysis cannot find any 
heavy foreign metals ; zine oxide is easily obtained by a 
chemical process, with the same purity ; the electrolytic 
zinc obtained from zine sulphate or oxide contains ap- 
preciable quantities of platinum, which comes from the 
anode; the purest zinc is obtained by the repeated elec- 
trolytic reduction of the metal in basic zine sulphate so- 
lutions, from which it is obtained in a spongy state, and 
must be melted in vacuum. ‘The metal so obtained is 
not absolutely pure, but contains at least 99.99 per cent. 
of zinc. With the electrolytic decomposition of zine, the 
secondary decomposition of water cannot be prevented 
entirely. 
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Recent Siemens-Halske Installations. 


—‘ Allow me to congratulate you upon the varied 
and interesting matter contained in the last issue of the 
‘Journal of Electricity.’ You are not only getting to 
the front, but have already got there,” writes the presi- 
dent of a prominent concern that has advertised in this 
paper since its first issue. 
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FEATURES OF THE PORTLAND TRANSMISSION 
HITHERTO UNPUBLISHED. 
BY Gro. P, LOW. 


There has recently been given out for publication in 
the electrical journals, evidently emanating from the 
General Electric Company, a well-illustrated article de- 
scribing the new three-phase transmission plant of the 
Portland General Electric Company, recently placed in 
operation between the falls of the Willamette River at 
Oregon City and Portland, Oregon, which omits to in- 
dicate many important features concerning that most 
interesting installation. 

Station B, as the new power house containing the 
three-phase generators is termed, is located on the west 
bank of the Willamette River at the falls, and imme- 
diately alongside the upper canal of the Willamette 
Locks and Transportation Company, by means of which 
steamers are enabled to pass the falls. The station, as 
far as erected, is of massive concrete construction, and 
its general design is clearly shown in the outline draw- 
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them is now being used for operating the three-mile 
electric railway system that the Portland General Elec- 
tric Company is running between Oregon City and its 
manufacturing townsite, Willamette Falls. Here is 
located about 1,600 acres of land, which is laid out to 
meet the requirements of a manufacturing city, and to 
which will be delivered electric power in any quantity 
desired. Situated as it is, at the junction of the Wil- 
lamette and Tualatan Rivers, but ashort distance above 
the falls, it is within easy reach of Portland, the com- 
mercial center of the Pacific Northwest, and will in all 
probability soon become the Lynn of that portion of the 
country. At present the city of Willamette Falls con- 
tains probably 800 inhabitants, many of whom find em- 
ployment in the Capen shoe factory, its solitary industry 
and which, by the way, is operated by electric power. 
From Station B, three three-phase circuits of No. 1 
double-braided weather-proof wires are continued, closely 
following the banks of the Willamette River, over a very 
substantial pole line to the sub-station in Portland, 14.3 
miles distant. The line is supported on two-bell insul- 
ators, having an outside diameter of three and one-third 





Fiaure 1—The Falls of the Willamette River at Oregon City, Oregon. 


ing accompanying (Figure 6). From this it will be seen 
that both water wheels and generators are of the verti- 
cal-shaft type, and owing to the extreme rise and fall of 
the water in the lower river, sometimes marking an ex- 
treme variation of nearly forty feet, it has been neces- 
sary to install two sets of turbines for high head and 
low head, respectively, fur each generator, as set forth in 
the drawing, and more fully described in recent numbers 
of the electrical press. The generators, which, as stated, 
are of the three-phase type, each have a capacity of 450 
KW. Each contains twenty field poles, is operated at 
200 revolutions per minute, and delivers 6,000 volts to 
the line without the intervention of step-up transformers. 
The present plant contains but three such units, though 
it will, when completed, contain twenty similar machines, 
having an aggregate output of about 13,000 H.-P. 

In addition to these generators the station contains 
two multipolar exciters, having a capacity of 250 Kw. 
each. These each contain six poles, and operating at 
125 revolutions give 500 volts. These generators, which 
are over-compounded, have been installed to serve as ex- 
citers for the completed station, hence their capacity is 
greatly in excess of the present demands, and one of 


inches, which in turn are supported on locust pins 
placed twelve inches apart. ‘The loss of voltage over 
these circuits at full load is eleven per cent. 

The particular feature of interest centering in the sub- 
station at Portland and which has not been heretofore 
described, is the scheme of distribution for lighting and 
power circuits. The three-phase current reaches the 
sub-station at an E.M.F. of approximately 5,500 volts, 
and is conducted direct to the transformer chambers, 
where it is fed to three banks of air-blast transformers, 
shown in the accompanying illustration. As will be seen 
in Figure 6, each bank of these step-down transformers 
is arranged in three sets of five transformers each, there 
being therefore fifteen forty-Kw. transformers to each 
bank, and each bank being operated by a separate 
dynamo. The first of the banks is used for incandescent 
lighting direct, and its transformers are wired with the 
primaries in series across two wires of the three-phase 
circuit, while its secondaries are coupled in parallel, 
delivering a simple single-phase current at 133 volts to 
three circuits on a four-wire system. 

The second bank of transformers follows the saine 
connections as to transformer couplings as in the last 
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instance, with the single exception that the output of the 
bank at an e. m. f. of 350 volts, which is applied to the 
operation of the rotary transformers shown in the accom- 
panying illustration. These motor-generators are each 
of a capacity of 400-kilowatts, and run at a speed of 500 
revolutions per minute. They are over-compounded 10 
per cent., and deliver an e. m. f. of 500 volts at no load. 
The direct current thus realized is utilized for electric 
railway and power purposes. 

In the last transformer bank, the primaries of each 
transformer are each wound for 1,100 volts as in the 
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of about 1,000 lamps in the immediate vicinity of the 
station attests, as no pulsation in the light from the low 
periodicity is visible. The method of controlling this 
incandescent service is set forth in the outline drawing 
(Figure 7), which will be self-explanatory when it is 
stated that regulation is effected through the use of the 
potential regulators T, T, T, T, which may be made of 
either polarity by means of the pole-changing switches 
s, and then thrown direct into the main circuit either as 
step-up or step-down transformers, after the manner 
originally practiced in the Stillwell regulator. The 








Figures 2, 3, 4 anp 5—The Air Blast and Westinghouse Transformers; the Potential Regulators and the Rotary Transformer 
and Switchboard Room at the Sub-station, respectively, of the Portland Transmission Plant. 


previous instances, and then coupled in series across two 
wires of the three-phase circuit, and the secondaries of 
the transformers, each being wound for 408 volts, are 
connected in series which deliver a single-phase alternat- 
ing current at a potential of 2,040 volts, through the 
switchboard shown in Figure 5, which controls the resi- 
dence and outlaying districts of the city. 

_ The first feature to attract attention is that of operat- 
ing incandescent lamps at the very low periodicity of 
thirty-three cycles per second, and which is here de- 
monstrated to be practicable, as the satisfactory burning 


switchboard, which is wired as here outlined, is that 
shown in the rear in Figure 5, and although a very 
marked economy in wiring results from this type of 
four-wire distribution (the circuits being figured at six 
sixteen c.p. 3.6-watt lamps per ampere), yet the system 
cannot be considered as entirely satisfactory, owing to 
its extreme sensitiveness of balance, and it is not prob- 
able that the company will extend the installation first 
made. 

The 2,040-volt panel of the lighting switchboard, 
therefore, gives evidence of experimenting that has not 
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as yet been prosecuted to a successful issue. As appears 
further on, the entire City of Portland was lighted by 
Westinghouse high-frequency apparatus before the in- 
stallation of the three-phase system, and the scheme 
outlined in Figure 7 was designed and installed for the 
purpose of displacing the use of the old apparatus by 
delivering a single-phase primary potential of suitable 
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tures which the company was not prepared to make, and 
as the result, at the time of the writer’s recent visit to 
the plant, the 2,040-volt panel was not in use, and it was 
thought that it would undoubtedly remain a dummy for 
an indefinite period. 

The lighting of the outlaying districts is at present 
accomplished through the use of the Westinghouse 
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Fieaure 6—Circuits oF THE THREE-PHASE LIGHTING SWITCHBOARD OF THE PoRTLAND TRANSMISSION. 
A, Lightning Arresters; B, Main Line Switches; C, Voltmeters; D, Ampere-meters; E, Transformer 
Switches; I’, Fuse Blocks; G, Ground Detector; H, Circuit Breaker; I, Lamp Indicator; K, Volt- 
meter Transformer; L, Transformer Switch; M, Ground-Detector Transformer; N, Voltmeters; 
S, Pole-changing Switches; T, Potential Regulators. 


voltage, derived from the three-phase system, to the 
existing lines, but it was soon found that the carrying 


out of the plan proposed would necessitate throwing out . 


the well-tried and reliable house transformers which had 
been in long service and the replacing of them with 
new apparatus, because of the low frequency of the 
three-phase plant. This involved unnecessary expendi- 


transformers shown in the accompanying group of illus- 
trations, which are supplied with high-frequency current 
generated by the Westinghouse machines in station A of 
the company at Oregon City, and which are about to be 
described, the only difference from the original installa- 
tion being that, while the primary incandescent circuits 
in West Portland are run at 1,000 volts as originally 
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installed, those in East Portland are run at a potential 
of 2,000 volts. The original plant of the company is 
known as Station A, and is located on the east side of 
the Willamette River at Oregon City, almost directly 
opposite the falls and at the steamboat basin. Its elec- 
trical equipment consists of eight 1,500 light Westing- 
house toothed armature incandescent A.c. dynamos, 
running at 16,000 a.p.m.; two 120-kw. Thomson-Houston 
incandescent a.c. dynamos; eleven 100-light 
Excelsior are lighting dynamos; one Edison 
120-volt p.c. dynamo, used as an exciter for 
the alternators and for operating the station 
incandescent lights; one 450-light 120-volt Edi- 
son dynamo used as exciter shift; two sixty- 
Kw. and one 100-kw. Edison railway generators 
and one sixty-five-light Brush are dynamo, 
together with two Westinghouse exciters driven 
by an independent water wheel. The hydraulic 
equipment in Station A consists of seven 300 
H.p. thirty-five-inch Victor vertical turbines, 
one 250-H.p. thirty-inch Victor horizontal tur- 
bine, one 600-H.P. forty-two-inch Victor verti- 
cal turbine and one special seventy-five-n.p. 
fifteen-inch Victor vertical turbine for driving 
the exciter. 

Station A carries the main incandescent load 
and the entire are-lighting load of the city, and 
an interesting feature of municipal lighting is 
the fact that,in addition to the 600 arc lamps 
used at street intersections, the darkest streets 
and those containing thick shade trees are 
illuminated by twenty-five-c.e. incandescent 
lamps, 750 of which are utilized, being oper- 
ated from one 1,500-light Westinghouse alter- 
nator. 

The Westinghouse installation described in 
Station A constitutes one of the pioneer light- 
ing transmission plants, and it is yet in such 
perfectly satisfactory condition that in the 
marked extensions being made by the company 
no alterations therein are contemplated. The 
generators deliver current to the line at a 
potential of 4,000 volts, which is carried over 
sixteen miles of double-braided weather-proof 
wire to the sub-stations at Portland and East 
Portland, where it is reduced by means of the 
Westinghouse transformers previously referred 
to. The two Thomson-Houston alternators in 
Station A deliver current to banks of step-up 
transformers for the transmission circuits, the 
potential being thereby increased from 1,000 
volts at the generator to 5,000 volts for trans- 
mission. These banks of step-up 
transformers each consist of series 
of five converters wound in the 
ratio of one to one, the primaries 
being thrown in parallel across the 
generator, and the secondaries being 
coupled in a multiple series. 

A pole line is run down on each © 
side of the river to the City of § 
Portland, and for the are circuits ; 
four trunk lines and one spare cir- 
cult is carried down on the east 
side from Station A for lighting East Portland, and six 
are lines are carried down the west side for lighting West 
Portland. These circuits are of No. 4 B. & S. gauge 
double-braided weather-proof wire, the most interesting 
line being a single No. 4 circuit, almost exactly seventy 
miles in length and on which are burned ninety-eight 
2,000-c.p. are lamps. This extraordinary circuit is oper- 
ated from a 100-light Excelsior dynamo, which carries a 
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load of 108 lamps, the line resistance equaling ten lamps. 
Two hundred are lamps have been burned experimentally 
for several consecutive evenings in Portland on a single 
circuit, operated at over 10,000 volts by two of these 
Excelsior dynamos in series. 

The east-side pole line contains no features of particu- 
lar interest, but the west-side line, which was rebuilt in 
September last, contains a conglomeration of circuits 
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that make it noteworthy. It consists of fifty-foot poles, 
having a diameter of twelve inches at the top and vary- 
ing in diameter from twenty inches to twenty-four 
inches at the butt, the poles being placed 100 feet apart. 
The poles erected in the country division contain three 
six-pin crossarms and three eight-pin crossarms, giving, 
therefore, a total of forty-two pins, and on these are run 
the following circuits : 
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Seven 4,000-volt incandescent circuits No. 4 wire; six 
are circuits of No. 4 wire; two three-phase circuits of 
No. 1 wire; one six-conductor Okonite telephone cable ; 
one galvanized iron linemen’s call-bell circuit; one 
copper signal circuit, a total of thirty-six wires. 

Communication between the attendants at the sub- 
station and at the generating station is effected by means 
of signals rung in on vibrating bells. In addition tele- 
phonic communication is carried on with ease over the 
cable above referred to, which, as stated, is strung along 
the transmission line. Considerable interesting ex- 
perience has been derived in this installation in connec- 
tion with telephoning over lines submitted to heavy 
induction, and which will be fully described in an early 
issue of this publication. 


AIR BRAKES ON THE HAYWARDS LINE. 


The accompanying illustrations present views of the 
interior of the electric locomotive in use on the main line 
of the Oakland, San Leandro and Haywards Electric 
Railway Consolidated, and which, together 
with its applications, was described in an 
illustrated article appearing on page sixty- 
nine of the present volume of this publica- 
tion. The Haywards has been operating 
air brakes on some of its passenger cars 
for the past three years, and the install- 
ation here described embodies the fruits 
of experience of that period. The air com- 
pressors heretofore used were driven by ¥ 
means of an eccentric direct from the ¥ 
axle, and being attached to the truck have & 


Air Brakes on the Haywards Line. 


never given satisfaction, because of the exposure of 
the working parts and of the dust and the dirt that is 
constantly being set in motion by the moving of the car. 
It became apparent during the construction of this elec- 
tric locomotive that air brakes would be necessary to 
the handling of the heavily laden flat and coal cars, 
and, accordingly, Mr. C. Gustafson, then Master Me- 
chanic but now General Manager of the road, designed 
and installed the air brake plant described. 

The pump consists of duplex single-acting cylinders 
having a diameter of five and three-quarter inches by 
five-inch stroke, which is connected with a crank shaft 
driven in turn by a two-horse-power 500-volt motor as 
shown in the illustration. This motor, which was built 
by the Electrical Engineering Co. of San Francisco, runs 
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at 2250 revolutions per minute, and is connected to the 
crank shaft by a worm gear, which reduces the speed 
of the pump to forty revolutions per minute. The equip- 
ment is mounted on a single baseplate, and is of such 
mechanical construction that there is nothing about it 
to get out of order. The plant has been in constant use 
for the past eight months, during which time it has 
given perfect satisfaction, and it is no venture to express 
the belief that it will run for years without expense 
other than that for oil and brushes. 

The air reservoirs are placed inside of the locomo- 
tive under the ceiling, and are of wrought iron piping 
having a diameter of two feet eight inches, and being 
fourteen feet long. The air pressure is carried at 
about forty pounds. The jam cylinders are also placed 
in the car as shown in the cut, and, in addition to the 
locomotive, all flat and coal cars are equipped with jam 
cylinders. The controller valve is so constructed as to 
apply the air to the train first. In ordinary stops this 
is quite sufficient, but, if a very quick stop is necessary, 
the motor-man simply throws the lever to the next 



















_notch,and the air is applied to the loco- 
* motive as well as to the train. Pressure 
. gauges are connected to the reservoirs and 
to the train pipe, the latter to indicate the 
» pressure that is being thrown on to the 
B train The system is very economical, and 
» is a great safeguard, as it would be almost 
@ impossible to operate the heavily-laden cars 
through crowded streets with safety, as is 
daily done in the City of Oakland, without 
an equipment such as here described. 


ELECTRICITY FOR GRAIN HAULAGE. 


An electric freight car operated by the ordinary over- 
head trolley system is being operated in Spokane, Wash., 
by the “C. & C.” Flouring Mills, owned by the Wash- 
ington Water Power Co., and which have _ recently 
been leased to the Portland (Or.) Flouring Mills Co. 
This freight or grain car, which runs regularly between 
the “C. & C.” mills and the railway station, displacing 
the drays formerly used, was specially built for the ser- 
vice. It is twenty feet long, and the grain compartment 
is twelve feet long, six feet wide and five feet six inches 
high, with a capacity of 12,000 pounds, or 200 bushels of 
wheat. At the freight station, the floor, which is hinged 


-and carries a steel hopper, is raised, and the car is loade 
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with grain from the main line cars. On reaching the 
mill the car is run over a chute, the gate of the hopper 
is opened, and the grain is dumped. The floor is then 
let down to cover the hopper, and the car is loaded 
with bags or barrels of flour to go to the railway station. 
Whenever the streets along the line require macadamiz- 
ing, the car is used for carrying and discharging the 
broken stone. 


PHOTOGRAPHY BY GLOW LAMPS. 


By W. Lopian. 


I have chanced to see in this far-off country a copy of 
The Journal of Electricity for October, containing the 
excellent and beautifully illustrated article by Messrs. 
Mullander & Sprout on “ Night Photography by the 
Electric Light,” which recalls the fact that among the 
writer’s batch of electrical curios, collected during a re- 
cent six months’ tour through Australasia, is the accom- 
panying photograph of the largest private ball-room in 
the State of Melburnia. The view, which was taken by 
Theodore O’Shea, a leading photographer of Melbourne, 
and presented to the writer, is interesting in that it is 
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Photography by Glow Lamps. 


the first one taken by the aid of incandescent lighting 
exclusively in the southern hemisphere. Considering 
the circumstances, the picture has turned out to be first- 
class in every regard. 

It was a moonlight night, and the view was taken a 
short time prior to the opening of a ball. An exposure 
of twenty minutes was given, a four by five plate being 
used. The cleverness of the photographic printer came 
in in so retouching the negative as to remove the blurred 
appearance surrounding each incandescent light. So 
neatly was this doue that, when the present photograph 
was placed side by side with a daylight taken photo- 
graph in the recent photographic exposition at Mel- 
bourne, the difference between the two could not be 
detected. In truth, the picture isa remarkable example 
of electrical photography, as no magnesium light or 
illuminant other than the glow lamps in the room was 
used. 


Calcutta, India. 


THE A. I. E. E. IN SAN FRANCISCO. 

The first meeting for the winter of the Pacific Coast 
members of the American Institute of Electrical Engi- 
neers was called on Saturday night, November 30th, at 
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the request of the secretary of the institute, in order to 
combine with the meetings in New York and Chicago 
for the topical discussions on the present status of the 
storage battery question. This meeting is notable as 
being the first held on the Pacific Coast with regular 
officials of the institute in attendance, the recently 
elected vice-president being in the chair, and the local 
secretary Officiating as secretary of the meeting. 

After a pleasant dinner at Frank’s rotisserie, where, 
in addition to the regular members, such prominent 
guests as Professor Davidson of the Coast Survey, W. S. 
Hager of the Westinghouse Company, and W. C. Swain, 
chief operator of the Postal Telegraph Company, were 
in attendance, the business meeting was called to order 
and the principal speaker, Mr. E. J. Molera, was intro- 
duced. After a review of the early history of the 
storage battery invention, Mr. Molera proceeded to give 
an account of his own early experiments in storage 
battery manufacture and accumulator traction, exhibit- 
ing the first Plante storage battery cell imported into 
this country, together with a cell and switches from the 
first accumulator car ever run, which had been operated 
by Mr. Molera in the City of San Francisco in the year 
1882. After this important communication from Mr. 
Molera had been received, the local secretary gave ex- 
tracts from the papers presented before the institute in 
New York by Professor Carhart and Mr. Arthur E. 
Childs, and then showed to the members load curves 
obtained from the San Jose Street Railroad and the 
Electric Light Company of the same city, indicating the 
greater importance of the storage battery in the average 
street railroad station than in a similar lighting supply 
station. Following this communication Mr. Hager ex- 
plained to the members the investigations he had made 
on the applicability of the storage battery supplying 
power for the electric railroad system of the City of 
Wilmington, Del., and stated in conclusion that he con- 
sidered, even with the present high cost for accumula- 
tors, that they were undoubtedly the cheapest means 
for supplementing the generating apparatus on any elec- 
tric railroad, provided that the batteries were installed 
for the purpose of carrying simply the peaks of the 
curve and being operated at the time of their maximum 
load considerably above their rated capacity, which, in 
Mr. Hager’s opinion, was a justifiable use of well-made 
storage batteries, an opinion derived from an extensive 
investigation of well established plants. 

At the conclusion of this communication the meeting 
was adjourned after the appointing of an Executive 
Committee, consisting of EK. J. Molera, F. F. Barbour 
and Professor Clarence L. Cory, with instructions to 
confer with the local secretary and formulate a plan for 
continuing the meetings throughout the winter. 


PERSONAL. 


Mr. Frank X. Cicott, Manager of Billings & Spencer, 
of Hartford, Conn., has been traveling over the coast in 
the interests of his firm. 


Mr. C. S. Knight has returned East after having 
established a Pacific Coast office of the Fort Wayne 
Electric Corporation in San Francisco. 

Mr. O. S. Lyford, Jr., Chief Engineer of the Siemens- 
Halske Electric Compamy of America, has gone back to 
Chicago, but is expected to return to San Francisco 
shortly. 

Mr. H. S. Clark, of the Westinghouse Electric and 
Manufacturing Co., has been ordered from the San Fran- 
cisco office to Pittsburg, where he will engage in special 
testing work at the factory. 
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In the “ Electrical Engineer” for Novem- 
ber 13th we note an article signed 
? “A. F.D.” on “A Plea for Motormen,”’ 
pemstniota which is recommended to the careful 
MOTORMEM. : : : 
consideration of every electric railroad 
manager. In this article the author 
calls attention to the fact that, while honesty and integ- 
rity are undoubtedly necessary requirements for a satis- 
factory motorman, an amount of electrical knowledge 
beyond that possessed would increase his efficiency as a 
handler of the electrical machinery placed in his charge. 
One of the papers before the Montreal Convention im- 
presses this in citing a test made upon an electric rail- 
road by taking wattmeter readings when the car was 
run by a first-class motorman, and afterwards run by an 
electrical engineer understanding the principles of the 
controller. The difference in the total amount of power 
employed amounted to as much as twenty per cent. in 
favor of the engineer. In many cases it is not possible 
for street railroads to maintain a school for the instruc- 
tion of their employees, but it is always possible for the 
street railroad to employ the motormen upon the wait- 
ing list as repairers and helpers in the car shed. In this 
department they would unfailingly gain an acquaintance 
with the construction of the motors, method of wiring 
cars, and the principles of the controller which would 
enable them to understand the importance of the rules 
issued to them for instructions in operation. Such a 
course of instruction would raise the tone of the men at 
the brake handle by making them feel themselves more 
nearly upon the level of the locomotive engineer. The 
article we are discussing mentions the fact that, in steam 
railroads, managers have found that it pays to post in 
their roundhouses honor rolls showing the record in run- 
ning and the consumption of material of each engineer ; 
but though the electric railroad motorman can materially 
alter the consumption of coal at the central station by 
his handling of the controller lever, no attempt is made 
to distinguish between careful and intelligent workmen 
and those who simply carry their car over the line with- 
out regard to the apparatus on the car or the amount of 
power used. With the introduction of high speed work- 
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ing in electric tram lines has come the liability of acci- 
dents from obstructions on the track, which can only be 
diminished by a corresponding education of the motor- 
man, and a rise in his character as a workman, which 
will undoubtedly come about whenever the managers 
appreciate the fact that his efficiency will be increased 
through careful instruction. 


It is gratifying to learn that the ex- 
periments made at the Presidio upon 
the Rix compressed air apparatus built 
by the Fulton Engineering Works have 
proved to be eminently successful, and 
the fact that there is in this country an 
engineer capable of designing eflicient compressed air 
apparatus will do more to advance this system of power 
ransmission than the experience derived from the low 
pressure systems which have been installed in Paris and 
in England. The distribution of power by the means of 
compressed air was suggested to the promoters of the 
Niagara Power Company, but at the time the only sys- 
tem of compressed air distribution sufficiently extensive 
for comparison was that of Popp, in Paris, which uses a 
maximum pressure of 200 pounds and distributes at a 
maximum distance of 10 miles through large mains run- 
ning up to 30 inches in diameter. While the transmis- 
sion losses are undoubtedly small in this distribution, 
still the leakage is great enough to reduce the efficiency 
of the entire system to about 38%. Using higher pres- 
sures up to 2000 pounds, which Mr. Rix’s apparatus has 
demonstrated to be practicable, General Hermann Haupt 
estimates that 2,500 horse-power may be transmitted one 
hundred miles with an initial cost of plant below 
$750,000, and a total yearly cost for power delivered not 
greatly in excess of $13.00 per horse-power. At the 
present time there are too many problems remaining 
unsolved connected with power distribution through the 
medium of air, at 2000 pound:, for any one to be able to 
state whether these figures are entirely accurate or not, 
but we have here already solved the problem of initial 
compression, and we may expect this achievement to be 
followed step by step by solutions of the various trans- 
mission problems and other problems connected with 
high pressure air distribution. Surely the engineering 
successes attained will not be allowed to remain much 
longer unused, in the face of the great long distance 
power transmissions now constantly being brought up 
for solution. 


AIR TRANSMISSION 
AT HIGH 
PRESSURES. 





Before the Fresno County Medical 
Society, Dr. W. N. Sherman, of Merced, 


ELECTRICITY ~'_ Cal., has recently presented an extreme- 

IN OFFICE ss Seal Seager 

PRACTICE. y interesting paper upon the subjec 
“Electricity in Office Practice.” The 
advance of electro-therapeutics _ has, 


during many past years, been greatly hindered by char- 
latans and quacks who have seized upon the mystical 
character of electric action in order to dupe their patients 
into the purchase of electropoises, electric belts, towels 
and hundreds of similar impositions. During all this 
time, however, certain conscientious doctors have labored 
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earnestly to understand the action of electricity upon 
the human body, and, with the aid of apparatus designed 
by D’Arsonval and Charcot, in France, and by Kennelly 
and Morton in this country, their investigations have 
proved that not only does the application of electricity 
itself have certain distinct effects upon the muscles, tis- 
sues and nerves, but also by the means of electricity 
well-known medicines may be introduced into the system 
in such a manner as to effect a maximum amount of 
benefit. The latter application, while newer than the 
treatment by electric shocks and baths, appeals more to 
the intelligent electrician. Not only is electric cautery 
produced by incandescent platinum wires, but also by 
the local formation of caustics through the medium of 
electrolysis decomposing the salt solutions contained 
within the body itself. Using soluble anodes, the phy- 
sicians have been enabled to apply the highly antiseptic 
hydrochlorites of copper, zinc and iron directly to the 
tenderest mucous membranes, and effect cures in catar- 
rhal diseases which have heretofore obstinately evaded 
treatment. 

By the means of cataphoresis, which is the name for 
osmotic transference of liquids by an electric current, it 
has been found possible to introduce into any point of 
the system many liquid medical agents, such as chloro- 
form, quinine, iodine, ete., and to produce exceedingly 
effective local anzesthetic and medical actions upon the 
blood without disturbance of the digestive organs, which 
has accounted for many of the evil after effects of these 
curative agents. 

In nervous diseases Dr. 8. Weir Mitchell has been 
able to obtain effects similar to massage and to strengthen 
the tissues of a nervous patient by the means of an 
agent disassociated from the common repugnance to 
drugs and consequent mental disturbances. All of these 
methods for treatment have placed the science of electro- 
therapeutics upon a sound footing both in the minds of 
the members of the medical profession and of those 
familiar with the phenomena of electricity. At the 
present time in medicine the treatment of disease by 
the means of drugs has given place largely to surgical 
treatment, though the attendant injuries are often serious 
in such practice, aud we may hope that the advance now 
taking place in electro-therapeutics will be able to re- 
introduce the earlier method and to make it more effi- 
cient than ever before. 

The enormous extension in schools 
throughout the world for teaching the 


SCHOO - , 
FOR iecemniii technical professions has opened many 
EDUCATION. questions concerning the conduct of such 


schools and the requirements for both 

instructors and scholars. Fifteen years 
ago such schools existed only for the education of civil 
and mechanical engineers, while the general tendency 
was to consider them as minor departments of the 
academical colleges; but at the present time we find 
that instruction is given in all branches of engineering 
knowledge, and that the students in attendance rival, in 
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numbers at any rate, those in the academical courses. 
In face of the great increase in the number of students 
in all branches at the various seats of learning, it is 
difficult to decide whether this increase in the engineer- 
ing schools has been due to a falling off amongst those 
desiring a general education or whether it has been due 
to the acquirement of engineering knowledge by those 
whose time and tastes would not permit of their attend- 
ance upon any other course. If the last is to be 
considered as the true explanation of the expansion of 
the engineering schools, it is fortunate that any course 
of instruction has been devised which will tempt busy 
men to increase their stock of theoretical knowledge ; 
but if the graduates of engineering courses are to be 
considered in the future as completely educated men, 
there is danger that not only will the literary depart- 
ments suffer, but also that the sciences will lack men 
furnished for their advancement. Such a danger is due 
rather to the conduct of the schools by the teachers than 
to the character of the scholars themselves. Every 
scholar forms much character and wit from his contact 
with a respected teacher, and if that teacher impresses 
upon him the worth of learning he will become enthu- 
siastic for the advancement of learning; but if the 
teacher spends his own time and that of his scholars in 
the solution of problems for gaining money solely, there 
is little danger that the practical men of the next gen- 
eration will complain that the student is less sharp and 
unscrupulous than the unlearned business man. In 
some schools the laboratories are furnished solely with 
a view of performing tests and for the students to 
become familiar with the methods applicable to the 
understanding of money-making problems. Some of 
our professors, even, are engaged and commonly employ 
their students as draughtsmen and designers in the 
manufacturing business, without regard to the value of 
their work when viewed as knowledge. No complaint 
can be made of any man who desires to keep thoroughly 
in touch with the practical advances of the knowledge 
of the world, nor should the teacher hesitate to give 
advice based upon his knowledge and experience to those 
undertaking practical problems, but when the instructor 
enters into manufacturing competition which necessitates 
for success that he should conceal from other manu- 
facturers the most important advance he is capable of 
making in his profession, he encourages a system of con- 
cealment of knowledge which is unfortunately too pre- 
valent throughout business, and which only a teacher is 
capable of counteracting. It seems strange, when 
we consider the teachers of the last generation were 
blamed for retiring within themselves, that the recent 
introduction of technical schools has changed the condi- 
tions so greatly that such a warning can be issued, but 
it is an unfortunate fact that some of our engineering 
professors are apparently aiming more at their own per- 
sonal advancement than at the preparation of their 
students for the duties of life and a high-principled 
citizenship, which should be the safeguard of our 
civilization. 
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Passing Gomment. 


AN EDITORIAL REVIEW OF CURRENT EVENTS AND 
PUBLICATIONS OF OUR CONTEMPORARIES. 


There is an heretofore unpuvitsucd anecdute concern- 
ing a now much discussed English professor’s early visits 
to this country in connection with the Niagara power 
transmission, which may throw a sidelight upon his 
published acquaintance with the people of wealth and 
fashion upon this side of the water. We have the story 
from the professor’s unfortunate host. On one of his 
visits to a city within a night’s ride of New York, ac- 
companied by his famous meter, which he was trying to 
sell, the professor asked some legal advice of a gentle- 
man high in social and literary circles in the city where 
he was visiting, and to whom he had the usual letters of 
introduction from the London friends of the American. 
In the midst of his legal inquiries the professor inci- 
dentally mentioned that he desired to have his presence in 
the city unknown to the electrical and newspaper men, 
and, on the hint, was taken to his legal adviser’s country 
home, where he was handsomely entertained until his 
business was completed. After waiting a sufficient 
period of time his host casually submitted a moderate 
bill for his legal advice to the professor, and though 
sume year or more had elapsed at the time this story 
was told, nothing more had been heard from the emi- 
nent engineer, though his companion on the visit, the 
energy meter, was reposing in his host’s strong box for 
safe keeping against the time when it should be sought 
after by all American manufacturers and distributors of 
electrical current. 

Whether other acquaintances were made by the court- 
eous professor, during his many visits to this country, 
in the same manner, is not known, though it is hardly 
believed that the methods used would be often indulged 
in by our cheeky American engineers when visiting 
either at home or abroad. 


Of all the tributes that have been printed to the mem- 
ory of the late Franklin Leonard Pope, there is no one 
that appeals to the mind of the engineer so greatly as 
the unfinished article of Mr. Pope contained in the De- 
cember number of the ‘ Engineering Magazine”’ on 
“The Distribution of Electrical Power at Niagara,” an 
article filled with references to the various plans for 
power distribution which have been proposed, in which 
in every case the vigorous mind has passed upon the 
salient and important points, presenting the advantages 
and disadvantages attached to each of the various sys- 
tems clearly and intelligently. This article from the 
master hand is in striking contrast with the one in the 
same journal calling for our criticism last month, and it 
is with the utmost regret that we read the portion writ- 
ten, and try to imagine what Mr. Pope’s introduction 
was to bring out in his mature conclusion. In the pages 
written by his brother, Mr. Ralph Wainwright Pope, at 
the end of the article the oft repeated story is touched 
upon of the great fund of experience of Franklin Pope’s 
life and the failures and successes of many water power 
schemes with which he was familiar, and here we are 
compelled to pause and wonder whether some of the 
great electric transmissions in which we know he took 
so much pride may not be adding other chapters to this 
history of financial rashness. With every development 
of cheap power and cheap power transmission, engineers 
have dreamed far into the future of a rehabilitated 
world, but always we are compelled to come back to the 
conclusion that no mechanical or scientific advance can 
be a “cure all,” though each piece of work well done is 
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worth doing, even though it but leads to better methods 
of solving the same problems in a large way. 


During the past month, in the “ Electrical World” 
and in many contemporary journals, descriptions have 
been printed of the various conduit electric railway 
systems used in Washington and New York. Several 
of the papers have taken up the cudgels in favor of such 
electric railroads against our familiar friend, the over- 
head trolley, as well as against cable transmission sys- 
tems. It is even stated that the officials of the Illinois 
Central and other standard steam roads are awaiting 
the results of experiments on this underground construe- 
tion before undertaking the use of electricity upon their 
lines. ‘‘ Electricity” alone, of all the papers, is distinct- 
ly hostile to this means of construction, and if the 
figures of cost which “ Electricity ’’ presents approach 
the truth, there certainly remains much to be done 
before the conduit system may be considered a financial 
success, even, though the engineering problems may be 
regarded as solved. It is stated that the Lenox avenue 
road in New York costs for conduit construction and 
sudsidiary sewers as much as $175,000 per mile, and if 
this statement is true, the amount of power saved by 
electric traction can hardly compensate for the cost 
above even the cable system. Reports from Minneapo- 
lis and St. Paul indicate that the cost of the main- 
tenance of underground feeders has been found to be 
excessive in these cities, and that the very complete un- 
derground feeding system, which was originally installed, 
has given place to an overhead feeding systein, which 
certainly would lead us to suspect the success of any 
conduit in a similar location. The feeders in Phila- 
delphia and Boston are now being placed underground, 
and if they are found to operate successfully the next 
step may be taken towards burying the trolley, though 
until it is proved that the feeders may be economically 
maintained in underground conduits we can _ hardly 
attempt with safety the use of a complete underground 
electric railroad system. 


In an article in the ‘“ Electrical Engineer” of Nov. 
20, James Pass writes upon the durability of porcelain 
as an insulator; a subject which we do not remember to 
have seen discussed in any American electrical paper 
before this time, though the English journals have de- 
voted a good deal of attention to the subject. The pot- 
tery materials which have been used for electrical 
insulation are divided into two general classes. First, 
those in which the pottery itself is the insulator, and 
secondly, those in which the insulation is provided by a 
glaze, the last material being called stoneware and the 
first porcelain. Stoneware has been used for many years 
in European construction for line insulators, and we 
hear that under certain conditions the salt glaze has 
been reduced to sodium by electrolytic action and has 
been the cause of conduit explosions. This difficulty 
requires such special conditions that it is hardly to be 
taken into account in any installation, though it is un- 
fortunately a fact that when the glaze is broken away 
from stoneware the biscuit is so porous in character that 
it will very readily absorb a large amount of moisture and 
cannot be relied upon as an insulation. The material 
more generally used throughout this country is a porce- 
lain thoroughly vitrified throughout its entire body, 
glaze being applied only for appearance. We notice 
with regret that certain supply houses are now adver- 
tising floor tubes and switch bases made of stoneware, 
and we may expect that this construction will soon be 
charged with furnishing a new cause for mysterious fires, 
unless the insurance inspectors will forbid its use before 
such accidents take place. While porcelain is more eX- 
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pensive in first cost, it has the property of being mold- 
able into any definite shape and with such accuracy that 
metallic pieces may be fitted to porcelain bases and made 
interchangeable, while the material of itself is such a 
perfect insulator that the presence or condition of the 
glaze applied will influence the protection it affords but 
slightly. The growing use of an inferior material de- 
mands the increased amount of information concerning 
the properties of porcelain, and we hope that the in- 
formation published by Mr. Pass may lead to a larger 
general knowledge on this subject. 





The too often occurrence of severe accidents from 
bursting fly wheels, which sometimes are of such serious- 
ness as not Only to wreck entire stations but to cause 
the loss of many lives, has led toa very general discussion 
of the subject in the engineering papers, and it seems that 
a successful solution of the problem may be had in the in- 
teresting wheel designed by Edw. S. Cobb, M.E., and in the 
air-compressor plant of the North Star Mining Company 
at Grass Valley, Cal. his wheel, which was fully de- 
scribed in the November issue, presents a radical departure 
from the ordinary type of fly wheel particularly in that 
itis a trussed wheel. It is 18 feet in diameter, and is 
working at the normal rate of 110 revolutions per min- 
ute, which gives it a peripheral velocity of upward of 
6200 feet per minute. The wheel has, however, been 
driven, under test, at the peripheral speed of over 7350 
feet per minute, which condition, although unusual and 
excessively severe, was withstood without strain. It is 
noteworthy, moreover, that the cost of building this 
wheel was some $300 less than the cost of building a 
similar wheel by the more familiar methods, and the fact 
that it is operating to perfect satisfaction under stringent 
conditions would seem to indicate that the mechanical 
world should find in it a means of eliminating one of 
the most potent causes for accident that add peril to the 
use of high speed machinery. 


One does not expect a great amount of technical abil- 
ity to be displayed by the editor of a daily paper, though 
it is surprising when an editor shows a decided lack of 
common sense in discussing engineering problems. Pos- 
sibly the San Francisco dailies, in their blind hatred to- 
ward the Southern Pacific Company, grasp at any scheme 
capable of proving that the railroad managers abso- 
lutely disregard the comiort of their passengers ; but 
when we find half a column of the editorial page devoted 
to the old scheme of train-lighting by the means of stor- 
age batteries charged from @ynamos placed upon the car 
axles, one is sufficiently surprised without finding in the 
same article that the editor seems to allow the claim of 
the promoters that the power for driving the generators 
so attached is the same as the power formerly lost in 
friction at the journals of the cars. That journal fric- 
tion should be decreased by placing an additional bur- 
den upon the axles is an axiomatic engineering impossi- 
bility, and one would think that the editor of so able a 
paper as the “ Examiner” would, in the interest of his 
Own reputation for common sense, refuse the admission 
of such claims, even though he was capable of disregard- 
ing the misleading effect that any such an article might 
have upon intending investors. 


Within a short time we will have an opportunity to 
examine the applicability of the Boynton bicycle railway 
system to light haulage. Itis promised that within two 
months work will be begun upon a line from San Mateo to 
Pescadero, to be constructed upon this plan and operated 
by electricity presumably provided by the water-power 
of the Pescadero Creek. This line will give access to an 
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attractive part of the sea coast much nearer San Fran- 
cisco than either Santa Cruz or Monterey, while locally 
it will give access to a large amount of ranch and forest 
land, which has hitherto been almost inaccessible on 
account of the heavy roads over the hills between the 
country lying along the Coast and the Coast Division of 
the Southern Pacific Company. It is stated that the 
Boynton system has been adopted on account of the 
heavy cuts, fills and grades, which would have presented 
engineering difficulties to the construction of a standard 
roadbed. In spite of the fact that the road proposed is 
to be very winding, and to escape most of the heavy 
grades, still the grades that will be encountered are suffi- 
cient to tax the engineering skill of the projectors very 
highly, and to give a severe test to the economy of the 
system, 

Whatever may be our prejudices for or against this 
system, which provides one rail under the car and one 
rail over it, we read in the attempt to install such a line 
a clear understanding of the demand for light railroads 
capable of serving as feeders for the standard lines; and 
whether the light railroad of the future will be a stand- 
ard electric tram line, the Lamb suspended cable system 
or the Boynton bicycle railway, there will undoubtedly 
be much construction of such light roads in the future 
with the consequent opening up to home seekers of a 
vast extent of territory hitherto inaccessible. 


Not only the daily press, but a number of the elec- 
trical journals have been greatly concerned with the 
report that John Jacob Astor has invested heavily in the 
stock of the Keely Motor Company, fears being expressed 
that many investors will be induced to lose money in 
this scheme through the influence of so eminent a mo- 
neyed man as Mr. Astor. Supposing that the report be 
true of Mr. Astor’s investment, the scientific investiga- 
tions that from time to time have been made upon 
Keely’s scheme should surely prove of greater weight 
than the opinion of this member of the Astor family, 
especially since the Astors have not for many years 
maintained a reputation for shrewdness in investments 
outside of the real estate line. It is true that the Keely 
motor has never been openly and completely investigated, 
but it is equally true that the effects shown by Keely 
have been universally judged to be no more than equi- 
valent to those which might be obtained with com- 
pressed air, Keely’s experiments at Sandy Hook with 
his etherie gun were a flat failure, while the construction 
of the apparatus, method of loading and firing the gun, 
and in fact all of the details of the experiments pointed 
to a compressed air plant. At one time when Mr. Keely 
was declaiming upon the immeasurable pressure exerted 
by his force, Captain Zalinsky modestly requested that 
the force be applied to:smash a recently tested 80,000- 
pound gauge which he happened to have with him at 
the time, though, of course, the test was refused by Mr. 
Keely. 

Among thuse who have examined this motor and have 
reported that there is nothing unprecedented in its ac- 
tion, electrical men will have confidence in both Profes- 
sor Elihu Thomson and T, Carpenter Smith, not to men- 
tion other electricians of less note and clearness of mind 
who have reported unfavorably to the scheme. If, in 
face of the unfavorable scientific reports that have been 
made on Keely’s invention and of the doubtful business 
methods that have been indulged in by this company, 
there are still to be found investors who will follow the 
lead of John Jacob Astor, they can only be considered 
in the light of the dupes of a confidence man who are 
only defrauded by reason of their own desire to over- 
reach someone else. 
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A well-attended meeting of the Electrical Committee 
of the Underwriters’ National Electric Association was 
held at the rooms of the National Board of Fire Under- 
writers in New York City on Tuesday, Wednesday and 
Thursday, December 10th, 11th and 12th. 

As the work of the Electrical Committee of this Asso- 
ciation has now become generally recognized throughout 
the United States by the various boards of Fire Under- 
writers, which have adopted the rules as recommended by 
the Committee, and as quite a number of cities have also 
incorporated, these rules in their City Ordinances regu- 
lating the introduction and maintenance of electric light 
and power wiring, it may be of interest to give a brief 
sketch of the formation of the Association and its Elec- 
trica] Committee. 

In the summer of 1892 the Secretary of the New Eng- 
land Insurance Exchange, after correspondence with the 

Zlectrical Inspectors of the Underwriters’ Association in 
the East, called a meeting of the electrical representa- 
tives of the various Eastern Associations for August 18th 
at the rooms of the National Board, in New York. This 
meeting was called without any specially prepared plan 
of action, and it was not felt advisable to ask for repre- 
sentatives from boards situated at a distance from New 
York City. The meeting, however, was more of a suc- 
cess than was even hoped for. The rules as adopted by 
the National Electric Light Association were taken as a 
basis and carefully considered and revised, section by 
section. Proofs of the revised rules were sent to all the 
underwriters’ organizations in the United States, with 
notice that a second meeting would be held in New York 
City, and with request that any suggestions in relation 
to the rules be sent to the chairman of the meeting. 
These organizations were also advised that a plan for a 
permanent organization of the electrical representatives 
of the underwriters would be presented at the meeting, 
and all were requested to send representatives to that 
meeting, which was held on December 6th of the same 
ear. 

2 At the December meeting a permanent organization 
was formed, called the ‘‘ Underwriters’ International 
Electric Association.” At a later date the name was 
changed to “ The Underwriters’ National Electric Asso- 
ciation.” 

The articles of association, which have only been 
slightly changed since their adoption at this meeting, 
provide, “that any member, officer or employee of any 
fire underwriters’ organization or fire insurance com- 
pany in the United States or Canada, may become a 
member of the association on application to the Secre- 
tary.” The officers of the association are a President, 
Vice-President, and Secretary and Treasurer. The arti- 
cles of association also provide for an Executive Com- 
mittee and an Electrical Committee, the last named to 
consist of nine members, who shall be chosen from the 
electrical experts in the employ of the insurance inter- 
ests. The officers are also ex-officio members of the 
Electrical Committee. All meetings of the association 
must be held at the national board rooms, in New York 
City. The officers and Electrical Committee, which have 
remained unchanged since the organization of the asso- 
ciation, are as follows: President, C. E. Bliven, of 
Chicago; Vice-President, W. A. Anderson, of New 
York ; Secretary and Treasurer, C. M. Goddard, of Bos- 
ton; Electrical Committee: F. E. Cabot, of Boston, 
Chairman; William McDevitt, of Philadelphia; George 
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P. Low, of San Francisco; A. E. Van Geisen, of New 
York; E. A. Fitzgerald, of Syracuse ; Edward Leloup, 
of New Orleans; W. H. Merrill, Jr., of Chicago; A. M. 
Schoen, of Atlanta; and E. A. Braddell, of Philadelphia. 
At this December meeting, the rules formulated at the 
August meeting were again carefully gone over and 
amended as seemed necessary, after which every person 
present agreed to recommend to their respective associ- 
ations that they be adopted as the standard for the ter- 
ritory under their jurisdiction. 


The next meeting of the Electrical Committee was 
held on August 17th, 1893, in Chicago, and an adjourned 
meeting was held on September 5th, in Boston. As the 
rules adopted at the meeting in 1892 had then been in 
use by most of the principal underwriters’ associations 
for nearly a year, the committee had the advantage of 
suggestions and criticisms drawn from the actual appli- 
cation of these rules, and they were again carefully 
taken up, section by section, and such changes and ad- 
ditions as experience seemed to indicate to be desirable, 
were adopted. At this meeting, also, the word “ap- 
proved,” which was frequently used in the first edition 
of the rules to describe wires and devices, was defined, 
and these definitions were incorporated in the rules 
themselves. A list of wires which had been found to 
comply with the requirements of the rules was also pub- 
lished, and a resolution was adopted calling attention to 
the liability of the destruction of metallic substances, 
especially water and gas mains, buried in the ground, by 
electrolysis due to the ground return of single trolley 
street railway systems. This resolution was sent to the 
various boards of underwriters to call their attention to 
a matter which was of practically very recent develop- 
ment, and correspondence was invited on the subject. 

The work of Mr. Merrill, in Chicago, in connection 
with the Electrical Committee, is worthy of special 
notice. Starting first with the idea of collecting and 
distributing as full information as possible in regard to 
fires due to electricity, he has gradually established a 
department which is of great assistance, not only to the 
electrical inspectors of the country, but also to the in- 
surance companies and their various field representatives. 
His fire reports,on behalf of the committee, have be- 
come well known, and have no doubt had the tendency 
to lessen the number of electrical fires by calling atten- 
tion to the various inspectors to the probable causes 
which may develop an electrical hazard, as shown not 
simply in the experience of one man, or in one particu- 
lar section, but in the experience of many inspectors, 
covering nearly the whole territory of the United States. 

Further than this, he has established’a testing bureau 
and a system of distributing reports of the results of the 
tests there made, so that every inspector has the ad- 
vantage of the experience and knowledge developed by 
a fully equipped and well-managed testing labaratory. 
These reports have been of inestimable value in ridding 
the market of cheap and poorly constructed material 
and devices. The reputable manufacturers, being glad 
to remedy any defects shown in these reports, have im- 
proved their devices, and the goods of other less repu- 
table parties have been, to some extent, driven from the 
market. It is the duty of every insurance inspector, 
and it is hoped that it will be the pleasure of all con- 
nected with electrical interests, to furnish Mr. Merrill 
with as full data as possible relating to electrical fires, 
and devices and materials, which may come to their 
attention. 

The next meeting of the Electrical Committee was 
held in New York, on December 19, 1894. The changes 
in the rules made at this meeting were very few, but 
quite a large number of general subjects were taken up 
and considered and referred to special sub-committees, 





Dec., 1895. | 


The most important action taken at this meeting, how- 
ever, was the adoption, with the sanction of the Com- 
mittee on Lighting of the National Board, of a resolu- 
tion that the members present at the meeting would 
urge upon their respective associations an agreement to 
adopt and use the rules for safe wiring, as adopted by 
the National Board of Fire Underwriters, on the recom- 
mendation of the Electrical Committee, and that these 
rules should be printed only by the National Board, and 
that no changes or additions should be made except as 
promulgated through the National Board. The adoption 
of this resolution, and the acceptance of the plan pro- 
posed by practically all of the underwriters’ associations 
of the United States, at last brought about the result 
which was chiefly in the mind of the Secretary of the 
New England Insurance Exchange when the first meet- 
ing was called, that is, an absolutely uniform set of rules 
for electric light and power wiring throughout the 
United States. That this result has been accomplished, 
is shown by the fact that forty underwriters’ associations 
have ordered copies of these rules printed from the 
same type. 

The Electrical Committee, feeling that the adoption of 
of the rules, recommended by them, by the National 
Board and nearly all the underwriters’ organizations, 
and their incorporation in the ordinances of some twelve 
or fifteen cities, had established the fact that their work 
had proved itself, so far as these rules are concerned, to 
be practical and satisfactory as a whole, considered that 
they were now in a position to invite general criticism 
from all those engaged in the electrical business. (The 
rules had previously been submitted to and approved by 
representatives of the most prominent electrical manu- 
facturers and central station men.) 

Early in October, 1895, the committee sent out a 
circular letter with blanks, practically broadcast, inviting 
such suggestions for changes or additions in the present 
rules as could be made and supported by what to the 
person making them seemed to be good and logical argu- 
ments for their adoption, with a statement that these 
suggestions would receive careful consideration at the 
meeting in December of that year. A very large num- 
ber of suggestions were received, and this brings us to 
the meeting of the Electrical Committee, which has just 
closed its sessions this past week. 

At this meeting the discussions and votes were not 
confined to the members of the Electrical Committee, but 
the full privilege of both discussion and voting were ex- 
tended to all present. 

Chairman Cabot opened the meeting with a short ad- 
dress, the recommendations in which were referred to a 
special committee, and on their recommendation the fol- 
lowing resolutions were adopted : 

Resolved, That any increase of voltage on interior incandescent 
lighting circuits would result in a corresponding increase of dan- 
ger to life and property, and that, owing to the tendency toward 
the introduction of high voltages, it be urged that extreme care be 
taken by inspectors and others in charge of such installations, 
without which we believe serious hazards may be incurred; 

Resolved, That the members of this Committee, and other 
Electrical Inspectors here present, pledge ourselves to exert our 
influence to further the enforcement of the rules and require- 
ments of the National Board of Fire Underwriters, and to co-op- 
erate with the Electrical Bureau of said Board in furnishing that 
Bureau with facts that come under our observation regarding de- 
vices and materials which may not be constructed in accordance 
With these rules and the introduction of which would create a 
hazard to property. 

Resolved, That we further agree that all bureau reports re- 
celved setting forth such facts shall receive careful consideration, 
and the findings of the report be followed out as far as possible 
in our respective territories, to the end that co operative work 
along these lines may be established and uniformity of action in 
all essential matters secured. 


Resolved, That the introduction of trolley wires in municipal 
“istricts is inimical to the safety of the property of the inhabit- 
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ants of such districts, and that because of this fact all possible 
precautions should be taken by the managers of trolley roads 
throughout the country to insure cutting the current off the wires 
in case of fire in abutting property; also, that trolley wires 
should be effectually protected against the possibility of contact 
between them and other conductors; also, that trolley systems 
should be so arranged that practically no difference of potential, 
due to the effects of trolley roads, should exist between subter- 
ranean pipes. 

A committee consisting of Messrs. French, Goddard 
and Sweetland was appointed to consider and report on 
the question of how best to guard against the hazard due 
to the possibility of the breaking down of the insulation 
between the primary and secondary transformer coils, 
this subject being considered of importance, especially in 
view of the tendency toward extremely high voltages in 
long-distance transmission. 

The matter of preparing rules to govern marine 
wiring was referred to Mr. Sweetland for a report. 

The subject of protectors which should obviate the haz- 
ard due to the liability of wires, such as telegraph, tele- 
phone and similar signal wires, becoming crossed with 
electric light or power wires, was referred to a commit- 
tee consisting of Messrs. Cabot, French and Merrill. 

The above committee will report at a later date. 

The Secretary was instructed to submit his proof of 
the revised rules, as taken from the minutes of the dif- 
ferent members of the committee, before sending to the 
printer. He was also instructed, in accordance with 
suggestions made by several parties, that in compiling 
the rules the definitions be incorporated with the rules 
themselves instead of printed as an appendix. 

It was voted that the Secretary advise all persons who 
sent in suggestions which were not adopted, of the rea- 
sons given by the members of the committee for their 
rejection. 

The changes made in the rules, while they were con- 
siderable in number, were very few of them radical, and 
the general class of work which now receives the ap- 
proval of the underwriters under the present rules will 
not be greatly affected. It seemed to be the general 
opinion of those present that the rules were working sat- 
isfactorily, both to the insurance and electrical interests, 
and that only such changes should be made as were 
necessary on account of the progress of the electrical 
industry itself, or where experience had shown that ad- 
ditions to the present rules were required. 

The following are some of the more important changes 
made, and are given in the order of the sections amended 
in the present rules : 

The grounding of the frames of generators may be 
allowed, when necessary, by written permission, this 
change being made on account of the introduction of di- 
rect connected and extremely large and heavy machines. 

Switches for motors must hereafter plainly indicate 
whether the current is “ on ” or “ off.” 

Rules were adopted requiring wires to be protected 
from mechanical injury in buildings when nesessary ; 
high potential wires by substantial boxing, giving a rea- 
sonable air space, and low tension wires either by box- 
ing or by an approved iron armored conduit tubing. 

It was ruled that the mesh of wire netting for arc- 
light globes should not exceed 1} inches. 

Switches on hanger-boards must cut out both poles of 
the lamp. 

The use of wire smaller than No. 14, B. & S., will not 
hereafter be allowed, except for pendant and fixture 
work. 

The rules as to the construction and painting or “ fill- 
ing’ of moulding were made more explicit. 

The rules for special wiring in breweries, etc., will re- 
quire that joints and splices be avoided as far as possible, 
and that switches in damp places be mounted on porce- 
lain knobs so as to give an air space behind them, 
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It will hereafter be allowable to draw strings inte 
conduits for the purpose of pulling in the conductors, 
which should not be placed in the conduit until the me- 
chanical work on the building has been completed as far 
as possible. 

Hereafter cut-outs will not be allowed in the canopies 
or shells of fixtures. 

Hereafter circuits must be arranged so that no group 
of lamps, whether on the same fixture or not, requiring 
a current of more than six amperes, will be allowed to 
be ultimately dependent upon one cut out, except that 
special permission may be given in writing for depart- 
ure from this rule in cases of large chandeliers. 

Steps were taken which will tend to improve the char- 
acter of the double conductor, and hereafter, except for 
pendants and fixture work, a solid rubber insulation, 
protected by durable braid, will be required for flexible 
conductors. 

Supports for motor ceiling fans must have an insulator 
interposed between them and the motor. 

The electrical requirements of the standard for car 
barns and repair shops, as contained in the schedule 
now used by a number of rating organizations, are now 
to be incorporated in the rules. 

Service switches must disconnect all of the wires en- 
tering the building — that is, on the three-wire system, 
all three wires must be opened by the operating switch. 

The use of brass sheathed interior conduit and vulea 
tubing will not hereafter be approved for bushings. 

The use of incandescent lamps in series circuits for 
decorative purposes will be allowed by special written 
permission when installed in a proper manner. 

Rules for electric heating apparatus were adopted 
which will require, in addition to the general wiring be- 
ing done in accordance with rules, that the switches shall 
plainly indicate whether the current is on or off; that 
the attachment of the feed wires be in plain sight ; that 
stationary heaters be treated as stoves, and that the flex- 
ible conductor necessary for use with flat-irons and other 
devices of a similar nature shall have an insulation that 
will not be injured by heat, such as asbestos, which insu- 
lation must be protected from mechanical injury by a 
substantial outer braiding. 

The above constitute the principal changes in the 
rules. 

The suggestion that the table of safe-carrying capacity 
for wires was too near the actual limit of safety was re- 
ferred to the chairman of the committee, for tests, inves- 
tigation and reports. 

The matter of obtaining more effective and more effi- 
ciently-constructed devices for automatic safety cut-outs 
was referred to the committte on tests, with request that 
they obtain all the information possible in relation to the 
proper construction of fuse blocks, length of fuses and 
efficiency of fuse metal, in connection with currents of 
various quantity and potential. 

The attention of the committee was called to the fact 
that it was claimed by storage battery experts that these 
batteries were extremely subject to damage by water in 
case of fire. 

The committee on tests were requested to report a 
standard for iron or steel armored conduits which should 
meet the approval of the committee. 

A communication from Mr. Edward H. Johnson, of 
the Interior Conduit and Insulation Company, setting 
forth the merits of that class of wiring, especially that 
of the iron-armored conduit, and suggesting that insur- 
ance companies should encourage this class of construc- 
tion by a reduction in the premium on risks so wired, 
was read and placed on file. 
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THE ABNER DOBLE COMPANY. 
Of late there has been a marked tendency among old 
and well-established mercantile houses on the Pacific 
Coast to enlarge their sphere by incorporating one or 
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more branches of the electrical in- 
dustry into their business, and par- 
ticularly has this been the case in 
instances where electrical applica- 
tions have formed almost indis- 
pensible links, or very important 
factors in their present industries. 
The Abner Doble Company of San 
Francisco is pre-eminently con- 
spicuous among such houses. Its 
years of experience have placed 
its name among those of the most 
solid and best-known concerns on 
the coast, and it may be said that 
hardly a transaction occurs in- 
volving the placing of orders for 
iron and steel, or the erection of 
steam, hydraulic, pneumatic or 
mining equipments, without hav- 
jing connected with it, directly or 
indirectly, the name of the com- 
pany referred to. 

That its aims to keep abreast 
of the times are fully accomplished, 
is attested in the fact that this well- 
known concern has embarked in 
the electrical business to an extent 
as great, if not far greater, than 
has any other strictly non-electrical 
company. Foremost among the 
Eastern concerns which have en- 
‘trusted the management of their 
Pacific Coast business to the Doble Company, is the 
Walker Manufacturing Company, of Cleveland, Ohio, 
whose high grade electric railway equipments and 
general electric lighting and power apparatus have at 
once taken rank with those of the great electrical man- 
ufacturing companies, because of general excellence 10 
materials and workmanship. Though it has been in the 
electrical business but a comparatively short time, the 
Doble Company has succeeded in placing two large 
Walker railway generators in California, one of 400-KW- 
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in Oakland, and one ‘of 800-Kw. in Los Angeles, the 
latter forming the largest single generater west of the 
Rockies. In addition, numbers of street railway equip- 


ments, incorporating the novel and essential features of 
spring-mounted construction, have been sold, the most 
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noteworthy order being that of the Sutro Railroad Com- 
pany, of San Francisco. 

Prominent among the other agencies held by the 
Abner Doble Company are those of the Crocker- Wheeler 
Electric Company, whose dynamos, motors and dyna- 
motors are standard the world over; the General 
Incandescent Arc Lamp Company which, as the successor 
of the original Bergman Company, has improved the 
almost unequalled facilities it possesses for manufactur- 
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J. W. BROOKS & CO. 


The subject of this article is a comparatively youug 
concern, which has within the limited period of a few 
brief months forged ahead to the foremost rank among 
the electrical supply houses of the Pacifie Coast. It was 
established last summer by Mr. Brooks, in the belief 
that the Far West offered a choice field for the handling 
of selected agencies for electrical specialties, and origin- 
ally made a specialty of street-railway materials of all 
descriptions, but owing to the repeated calls for other 
goods in varied lines, the house of J. W. Brooks & Co. 
has been extended from time to time, until its agency 
handles supplies of almost all descriptions pertaining to 
railway, lighting and power purposes. From the outset 
it has evidenced particular care in the selection of its 
agencies, in the promptness of shipment, in the protec- 
tion of its credit, etc., until now its business has been 
built up so that its rating is very satisfactory. 

To detail the specialties of the enterprise is obviously 
impossible, except in a general way, but by way of illus- 
tration may be mentioned that of the Card Electric 
Motor and Dynamo Company of Cincinnati, whose 
dynamo-electric equipments, including motors, generators 
and motor-generators for direct currents are made in all 





Figure 1—A Card Motor, direct connected to a Niles forty-six-inch Lathe. 
, y 


ing strictly first-class are lamps for all circuits; the 
Dorner & Dutton agency for car trucks and accessory 
railway appliances; and of Billings & Spencer, the well- 
known manufacturers of drop-forged commutator bars 
and overhead materials. Chief among the other allied 
interests represented by the Abner Loble Company, is 
that of A. L. Ide & Son, of Springfield, Illinois, manu- 
facturers of the well-known “Ideal” high-speed engine, 
an application of which is shown in the accompanying 
illustration. 


_ASan Francisco contemporary, the “Journal of Electri- 
city,” has in its October issue some most charming pict- 
ures illustrating an article upon “ Night Photography by 
Electric Light.” Some of the effects obtained are pecu- 
liarly beautiful, and if anything could tempt one to join 
the already overcrowded ranks of the amateur photog- 
raphers, this article and its illustrations would do it.— 
‘Electricity,’ London, Eng. 


types and all sizes. These machines are of the highest 
efficiency, and no expense has-been spared in either the 
material or labor. ‘They have sight-fed oil glasses, self- 
oiling and self-aligning bearings, steel pole pieces, lam- 
inated armature, etc., etc. The prices given include 
insulating base, belt tighteners, pulley, rheostat, main 
switch and boxing, and all machines are guaranteed 
against any electrical or mechanical defect, for one year 
after date of sale. 


A feature of electrical development that will commend 
itself to general machine-shop interests, and which has 
been made a specialty by the Card Company, is the 
direct application of electric motors to all kinds of 
power machinery, such as lathes, drills, planers and 
printing presses. One such application is illustrated 
herewith, showing a Card electric slow-speed motor 
mounted on and direct connected to a Niles forty-six- 
inch lathe. The advantages accruing from such con- 
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struction are manifold, as it eliminates the use of 
belting, loose pulleys, etc., and enablds a shop to be 
driven with less than fifty per cent. of power than would 
be necessary in the use of long lines of counter shafting 
with belts and speed-changing gear. Another applica- 
tion of Card apparatus that has received great attention 
is the manufacture of direct-connected dynamos, a small 
installation of which is shown in Figure 2. 

Other noteworthy agencies are held by J. W. Brooks 
& Co., among which is that of the Mica Insulator Com- 
pany of New York, manufacturers of the well-known 
‘““Micanite,” so universally used in street railway and 
general electrical construction. A single reference will 
show the desirability of using micanite. A recent num- 
ber of the London “ Electrical Engineer,” in describing 
the gigantic de Ferranti alternator recently erected in 
the Deptford station, thus alludes to the construction of 
its thirty-five-ton armature: 

“ The smaller end of it is solid brass, burnt on to the 

strips; and to this is connected the inner end of the bare 
copper conductor. The segment is then wound 
with the conductor, which has corrugation to 
prevent side displacement, and the adjacent 
turns are insulated. The insulation between 
the carrier and the coils is effected with micanite 
shields. The field coils on this de Ferranti 
alternator are constructed by winding bare cop- 
per strips on edge into a spiral, with insulation 
between adjacent turns. The carriers consist 
of two heavy brass castings clamped on to the 
segments. The danger of the high voltage 
from the bare copper of the armature sparking 
aeross to the field has been overcome, in this 
case, by placing micanite caps over the poles. 
These caps, which are about one-eighth inch 
thick, have all been tested up to 25,000 volts. 
Since being in use, no faults have developed in 
them.” 

J. W. Brooks & Co. also handle the Boudreaux 
dynamo brush west of the Rockies, the brush 
which, when once introduced to the station 
manager, is sure to find a good friend in him, 
for it requires no attention, running, as it does, 
without sparking, cutting or the necessity for 
lubrication. ‘ Universal Lamps,” too, have 
become extensively used on the Coast through 
the exertions of this enterprising firm; and in 
this connection it is interesting to note the sale 
of over 25,000 Universal lamps in Oregon and 
Washington, between November 15th and De- 
cember 10th. The San Francisco Savings Union 
operates an isolated storage-battery plant in its building 
in San Francisco, and as in such installations the 
fluctuations in voltage are reduced to a minimum, the 
conditions are favorable to the use of the highest effi- 
ciency lamps attainable; accordingly Universal lamps, 
consuming but 24 watts per c p., are used on its 120-volt 
circuit, thus making the current consumption of the 
lamp to be but .35 of an ampere. A further innovation 
is that of the Universal decoration lamp, consisting of 
a porcelain base about six inches long, on the top of 
which is asmall ground glass globe, containing the lamp 
itself, thus forming an accurate representation of a burn- 
ing candle. 

In brief, no further proof of the growing popularity 
and prosperity of the firm of J. W. Brooks & Co. could 
be offered than a statement of the fact its business has 
so increased during the past few months as to neces- 
sitate its removal from the present office, at 120 Sutter 
street, San Francisco, to 523 Mission street, where it has 
leased the ground floor and basement, and which will be 
occupied on and after January Ist, 1896. 
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POPULAR REFLECTIONS OF THE CONDITIONS AND 
PROSPECTS OF ELECTRICAL ENGINEERING 
ON THE PACIFIC COAST. 


In 1886 there were seven horse railroad companies in Oakland, 
operating eight or ten lines, In that year the first cable road 
was built, superseding one of the horse-car roads. There was 
then no other change until about 1890, when another cable road 
was constructed, and also the first electric railroad. Monday 
night the last horse-car line was abandoned and the last horse- 
car turned into the stable to come out no more. The two cable 
roads are being turned into electric lines, and soon the cable cars 
will follow the horse cars into innocuous desuetude. The victory 
of electricity has been quick and complete. —Oakland (Cal.) 
Enquirer. 


It is a doubtful proposition whether a canal company [in the 
endeavor to reserve exclusive privileges of developing electric 


Figure 2—-A Direct-Connected Card Dynamo. 


light and power from the water power of its canal] can claim 
water that flows from the quartz mills. It is a still more dubious 
question, whether, even conceding its right to the water, it can 
exercise jurisdiction over it while passing over private lands, 
that will perpetuate its running to waste, under circumstances 
where it might, without any diminution of the supply, be made 
to serve a useful purpose. It is also a dubious point whether the 
canal company—a corporation formed for the express purpose of 
selling the use of the water to others—can make distinctions for 
or against individuals. It would seem reasonable that the com- 
pany would be legally bound to sell to whoever is prepared to 
pay the price, so long as it has water to dispose of—that the 
canal company can no more refuse tosell than a railroad company 
or stage proprietor can refuse a passenger who applies for 
transportation.—Jackson (Cal.) Republican. 


Chas. B. Luck, of Dubuquee, Io., write: ‘‘ Enclosed please 
find one dollar for subscription to ‘The Journal of Electrity’ for 
one year. I have received one number, and am very much 
pleased with it. It is newsy and not too theoretical, as so many 
of our Eastern papers are inclined to be.’’ ; 
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A trolley wire hanging down 

Essayed to paralyze the town. 

Through it a fiery current ran 

That ever hummed: ‘‘I want a man. 

I want a man to sizzle hot, 

To fry into a greasy spot— 

To toast, to roast, to broil, to bake, 

To singe a man I fairly ache.”’ 

Just then arrived a dairy team: 

‘* Now here’s a chance; well, I should scream!” 

Thus loud the merry wire sang 

And struck the nigh horse with a bang. 

Down dead he fell, his mane a-scorch. 

His tail ablazing like a torch; 

His legs were doukled at the knees, 

His smoking hoofs perfumed the breeze. 

The wire hanging close the earth 

Was seen to shake with inward mirth. 

‘*T wished,’’ it hummed, “‘ for bigher game— 

Thanks for the practice just the same.” 

Repairers made the wire taut 

And it behaved as wires ought— 

Propelling cars at reckless rate, 

The human race to decimate. 

‘* Well,’’ mused the wire, “ this is fine; 

Why should I murmur or repine? 

Than not to kill ’tis better far 

To boost along the fatal car.” 

Thereafter when a man was slain 

The wire sang with glad refrain: 

‘The car is not alone,’ it said, 

‘A trolley wire’s overhead ; 

Good people all look up and see 

Grim Death’s in partnership with me.” 

—San Francisco Examiner. 
A company has been organized, with $500,000 capital, to install 

an electric plant at Horseshoe Bend, on the Merced river, and 
furnish power to the Coulterville mines, incidentally lighting 
Coulterville. The rich Utica company is to put ina plant at 
their great mine at Angels’ Camp, the mines about Sonoraare to 
be operated by means of this unseen power, and from all parts 
of the State come reports of like nature. The electrical age is 
upon us.—Modesto (Cal.) Herald. 


It is a surprise to us that something is not done by the South- 
ern Pacific Company towards substituting electricity for steam 
on the local lines. It would be much nicer, safer, cleaner, and in 
every way more appropriate. Above all, we have no doubt it 
would be cheaper. They have large electrical locomotives 
successfully running in the East, and they would be especially 
adapted for this work. Alameda is becoming so thickly settled 
that the big locomotive engines, belching smoke and cinders and 
making terrible noises with bell and escape of steam are getting 
out of date.—Alameda (Cal.) Argus. 


The lateness of the rains this year, even in the mountain dis- 
tricts, has caused a scarcity of water, and as much of the power 
which is used in the mines to operate machinery is water power, 
they have felt the scarcity of it. The water which could be 
brought to the mines having run out, some of them shut down 


or have been working only a portion of the force. There is much 
water power in the mountains, which is so located that it cannot 


be delivered where it can be used without great cost. The miners 
have therefore conceived the idea that where the water cannot be 
flumed and ditched to them they will go where the power is, and 
by converting it into electric force they can convey it where 
water cannot be taken.—Stockton (Cal.) Independent. 


The purpose [of an electric transmission company soon to be 
incorporated to construct a plant on the Merced River, near 
Horseshoe Bend] is to furnish the power required for all the 
mines in the district, and as there is no power available for that 
locality except at this point on the river, its importance as a fac- 
tor of prosperity is self-evident. It is further emphasized by the 
recent action of the United States Government agents, who have 
stopped the cutting of wood on the public domain, and threat- 
ened wholesale and indiscriminate arrest of trespassers. It may 
be mentioned in this connection that, as a matter of fact, there 
is no appreciable amount of wood or timber convenient to this 
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section of country outside of Government land, and if parks and 
reservations increase in number and area, it will not be many 
years before there will bea scarcity of fuel for domestic use.— 
San Francisco Call. 


When the city electrician or anybody else makes a showing of 
figures to the effect that the ‘ actual ’’ cost of Alameda’s light for 
the month of September was nu more than $594.84, he is assum- 
ing that the tax-payers of this city are fools, and ignoring the fact 
that they have had nine years’ experience with this big, white 
elephant. Every previous electrician has been a great hand at 
figures, just like the incumbent. But in the end the tax-payers 
have always had a fine large expense to meet. There is no use of 
arguing against electricians’ methods of casting up accounts, es- 
pecially as long as those methods find favor in official quarters; 
but at the end of the fiscal year we shall publish from the City 
Treasurer’s books figures showing the amount of money that the 
city has paid on account of its electric light plant, and whatever 
it is, that will be the only reliable record. We have no hope 
whatever that it will be less than it has been in the past, and, we 
believe, from signs that have hung out, that it will be more.— 
Alameda (Cal.) Argus. 


Except in two or three instances, there has been but little dif- 
ficulty in securing rights of way [for the pole line of the San 
Joaquin Electric Company]. But now and then there has oc- 
curred what the officers of the company are pleased to designate 
as a ‘‘ genuine hold-up.’”’ They cite the case of a large farmer 
who asks at the rate of $1000 an acre for the right of way to set 
poles across his wheat field. But this is child’s play in compari- 
son with what a wealthy lady asks for the right of way to set poles 
for a mile and a half across a rugged mou::tain where the only 
use the land can be put to is range for sheep. She asks that, 
in consideration for the right of way over this mountain, the 
company cut the wood off the land near the line, and deliver it 
to her free; put in a telephone in her house and connect it with 
the city and keep it in repair free; to pay her $100 cash; to pay 
her attorney whatever he may charge for drawing up the papers 
and attending to the business; and, in addition, to furnish cer- 
tain incandescent lights, about eighty in number, free of cost for 
fifty years. The cash value of what this wealthy !ady asks for 
the right of way across the sheep pasture is more than $50,000. 
It is perhaps superfluous to say that the electric company will 
bring suits to condemn the rights of way in the cases mentioned. 
—Fresno (Cal.) Republican. 


In view of the awakened interest on the part of our citizens in 
the San Jose and Saratoga electric railway, the Mercury has been 
at some pains to glean some facts that will be of advantage to 
property owners and business men of San Jose. For this pur- 
pose a representative of the Mercury made a tour of investigation 
at Oakland and points between that city and Haywards, obtain- 
ing facts from merchants and other reliable sources as to the ef. 
fect upon business in those.places since the completion of the 
Oakland and Haywards electric road. This road is but a couple 
of miles longer than the proposed Saratoga road, and for that and 
other reasons has many features in :ommon with the enterprise 
under way in this city and county. The Haywards road, while 
excellently built and equipped, does not come up to the standard 
of the road proposed to be built by L. M. Hale, as the rails of the 
former are but forty pounds to the yard, while those of the latter 
will be sixty pounds. This difference materially and favorably 
affects the comfort of travelers, and is an important consideration 
to those using the road from day to day. Another fact should be 
borne in mind, and that is that while but $50,000 is asked as a 
bonus for the Saratoga road, $115,000 was subscribed for the Hay- 
wards road, If any business man in San Jose has a single doubt 
as to the pecuniary benefit of an electric road to this city from 
Saratoga, we would recommend the attention of such a one to the 
opinions of the business men in general in Oakland, The in- 
crease in population, too, has been remarkable, ranging from 30 
per cent. to 400 per cent. along the line.—San Jose (Cal.) Mer- 
cury. 
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Reports of the J/fonth. 


COMMUNICATION. 


Kamtoops, B. C.—Satisfactory progress is being made in the in- 
stallation of the new telephone and fire alarm systems. 

Nevapa Crry, Cat.—The Nevada County Electric Power Com- 
pany has completed a private telephone line from its power house 
to Nevada City, and will probably continue the circulation to 
Grass Valley. The telephone circuit is run over the pole line 
carrying the 5000-volt two-phase power transmission circuits. 

San Francisco, Cau.—The Pacific Telephone and Telegraph 
Company is installing a kitchen telephone service for private resi- 
dences, which includes the unlimited use of a metallic circuit 
equipped with the Blake transmitter and express service for 
$1.75 per month. These kitchen telephones are for outward ser- 
vice only, hence contain no magneto or other calling device. 


MISCELLANEOWS. 


SACRAMENTO, CAL.—A 20-horse-power multipolar 500 volt West- 
inghouse motor is being installed by the Southern Pacific Com- 
pany for operating a drawbridge across the Sacramento river. 

GREEN River, Uran.—Since Noy. 15th twelve car-loads of elec- 
trical machinery, costing $75,000, has been received by the South 
Park Mining Company from the East, and has been shipped to 
the Placer sand-bar of the Green River, seven miles distant, 
where it is being set up for the purpose of saving the fine gold 
that abounds in the sand-bars. Thirty men have been engaged 
to operate the plant, which will have a capacity of handling 4000 
cubic yards of sand per day. Great secrecy is being maintained 
regarding the process used. 

San Francisco.—Direct connected Cahill-Hall electric elevators 
are being installed in the new N.S. G. W. Buiding and the Wil- 
son Block.——-Dr. Close, of the Torpedo service, has ordered five 
miles of six-conductor torpedo cable from the Roebling Com- 
pany. This cable has an outside diameter of .26 inches, weighs 
25 pounds per mile and each conductor consists of seven strands 
of No. 25 wire.——The Paul Boynton Chute Company has en- 
larged its electrical equipment by the addition of a 7'4-horse- 
power Westinghouse motor for running a merry-go-round. 


INCORPORATION. 


Everert, Wasu.—Copper Queen Mining & Improvement Com- 
pany. Capital stock, $150,000. Incorporators, W. R. Stockbridge, 
C, W. Miller, C. H. Boynton, J. E. McManus. 

Sauipa, CoL.— The Salida Electric Company, to furnish electric 
light and power. Capital stock, $50,000. Promoters, Geo. A. 
Goddard, James EK. Johnson and Geo. Brennan of Denver. 


Karama, Wasu.—The Orchard Water Company, to maintain 
and operate water and electric light works in any town in Wash- 
ington. Capital, $7,000. Promoters, H. Orchard, J. P. Atkin 
and A. H. Innis. 

Los ANGELES, CAL.—The Pacific Coast Telephone and Electric 
Motor Company to manufacture telephones, motors, ete., and to 
construct and dispose of telephone and telegraph lines. Capital 
stock, $100,000. Promoters, L. M. Gibson, W. C. Harrison, Jno. 
Mac Cabe and 8. Weathercott. 

San Dirao, CaL.—The San Diego and Back Country Telephone 
Company. Cap tal, $2500. Directors, Waldo S. Waterman of 
San Diego; J. E. Godvey of Mesa Grande; J. A. Verlagne and 
Geo. A. Telford of Ramona; 8. Rotanzi of Santa Ysabel; W. J. 
McBean of Julien, and T. Stevens of Witch Creek. 

Tacoma, Wasu.—The Tacoma Auxiliary Fire Alarm Company, 
to install electric auxiliary fire alarm systems in Pierce County, 
Washington. Capital stock, $30,000. Promoters, J. M. Bell, B. 
K. Worley, D. B. Worley and W. A. Theodore. Oregon Mining 
and Water Supply Company. Capital, $20,000. Incorporators, 
Wallace H. Jennings, J. T. Redmond, G. F. Shaw. 
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TKANSPORTATION. 


Moketumne Hii, Cat.—An electric tramway is to be built to 
carry ore between the Lamphear works and the Moser mine. 


Srocxton, CaL.—A belt line electric railroad of standard gauge 
and seven miles in length is to be built along the city outskirts. 


San Bernarpino, Cat.—The changing of the E-street road into 
an electric line and its operation by the Santa Fe system is ru- 
mored. 

SeatrLe, Wasu.—The promoter of the Seattle, Tacoma and 
Portland Electric Railway Company is H. L. Thomas, who is 
said to have Eastern backing, and who has a franchise now be- 
fore the City Council of Seattle. 

Vancouver, B. C.--The Black Diamond Mine will resume op- 
erations in January, soon after which it will install a tramway to 
the lake shore, to convey ore from the Black Diamond, Little 
Phil and Little Donald mining properties. 

Cuico, Cau.—The project of building an electric railway from 

siggs to Palermo and Honcut, crossing the Feather River near 

the Alexander & Hamman and W. Treat & Son division line, is 
probable. The same line extending from Biggs to Gridley and 
from Palermo to Oroville, then to Chico, would make a complete 
connection of all the principal towns in the county. 

BerkeLey, CaAL.—Newspapers report that a well-known engi- 
neer has been at work for some time drawing plans for the grid- 
ironing of Berkeley with electric railroads. It is also the inten- 
tion of the company for which this engineer is at work to build 
two large ferry steamers like the San Rafael. The cost of the 
road, and steamers, wharf, etc., is estimated at $900,000. 


PortLanp, Or.—The Portland Traction Company has applied 
for permission to change the motive power of its street railway 
system from cable to electricity. The cable system is to be abol- 
ished entirely except on the big hill—Portland Heights. The 
cable will be run on the hill by electricity. The cars will be bal- 
anced on an endless cable, and the power of one going down will 
compensate for the power expended in sending one up, as is done 
on the 25 per cent. grade on the Fillmore-street line in San 
Francisco. 

SACRAMENTO CaL.—-The rights of way for the Sacramento, Fair 
Oaks and Orangeville Railroad have been practically secured. 
—The Board of Supervisors has published a notice of sale, on 
January 6th, of an electric railway franchise, to run from Twen- 
ty-first and Y streets, this city, by various streets, out the exten- 
sion of V street and on the upper Stockton road to the Capitol 
school-house.——The Board of City Trustees also offers for sale, 
on January 6th, an electric railway franchise tor a line on Twen- 
tieth street, from V to Y street. 

OAKLAND Cau.—The City Attorney has been instructed by the 
Councii to prepare an ordinance forfeiting the Whitmore street 
railroad franchise along Franklin street.——The electrical equip- 
ment of the Hills division of the Piedmont Consolidated Cable 
Railway Company has been completed and cars have been run 
over the same, although regular operation by electricity will not 
begin before New Year. This completes the displacement of 
the cable system for regular operation on week days, although the 
cable will be run in addition on Sundays to meet the heavy traffic 
that then occurs. E. B. Vandercook, projector of tne electric 
railroad from Oakland to Livermore and the Corral Hollow, has 
returned from the East, having received substantial encourage- 
ment in the way of securing capital for the proposed road. 

MayFieELp, CaL.—At a meeting held at Saratoga on December 
2d, the sum of $45,000 was subscribed towards the building of an 
electric road from Saratoga to Mayfield. Prominent among those 
present were F. M. Farwell and H. W. Postlethwaite, but it is 
believed that the meeting was held in the interest of the Saratoga 
syndicate, whose large land holdings in the vicinity of Mayfield 
and through West Side, Saratoga and Los Gatos make it impor- 
tant that rail connection with the Southern Pacific be provided. 
Some of the capitalists who were represented are also interested 
in the reorganization of the San Francisco and San Mateo Elec- 
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tric Railway, the present terminal of which is at Baden; but 
which will soon be extended to Palo Alto and thence to Mayfield. 
The line wiil be continued through to Los Gatos. 


San Jose, Cat.—L. M. Hale has withdrawn his. proposition to 
construct an electric railway from this city to Saratoga, because 
of the failure of the citizens of San Jose to subscribe the $50,000 
required. The action of Mr. Hale has aroused the public, and the 
press is now endeavoring to induce him to reopen his propo- 
sition.——-W. T. Weber. .of Burlington, Iowa, proposes to build, 
equip and operate an. electric road to Saratoga, provided the 
public will subscribe $60,000 to the road on the following terms: 
This sum of $60,000 shall be payable in two payments; one half 
shall be deposited in the Garden City Bank subject to his order 
within thirty days after the construction of the road commences 
and the iron rails for the road have arrived in San Francisco. 
The other half of the sum designated shall be secured by first- 
class notes payable on January 1, 1897, inSan Jose, and deposited 
in the above named bank. Mr. Weber guarantees to commence 
work within 30 days after the cash deposit of 50 per cent. has 
been placed in the bank. All this sum must be in the bank by 
May 1, 1896. In return for such subscription Mr. Weber proposes 
to issue to each subseriber a certificate to the full amount of his 
subscription, which will be good for its face value in payment of 
freight or passenger charges over the road. No one snbscriber, 
however, will be allowed to collect more than 25 per cent. of his 
subscription in one year, but he may collect 25 per cent. yearly 
for four years, thus getting. the entire subscription back in four 
years time. Noone will be forced to collect the amount in this time, 
as the certificates are good until used. Mr. Weber says he has 
constructed sixty miles of road in Oregon on this plan, and it has 
worked with wonderful success for the public. He has a fine 
road in the suburbs of Portland, a system at Dayton and another 
at Dallas. He says he has constructed many miles of road in the 
East, and with success in every instance.——The Board of Su- 
pervisors invite bids for the sale of anelectric railway franchise 
on January 8th, from a point beginning at the southern terminus 
of the First-street railroad on the Monterey road, southerly along 
said road for a distance of 1900 feet. 


San Francisco.—The Sutter Street Railway Company has just 
placed 19,000 feet of 124-inch rope in its Pacific Avenue and 12,000 
feet of 1%-inch rope for lower Sutter street, all being of Roeb- 
ling manufacture.——Four double 25-horse-power Westinghouse 
equipments have been sold to the Market-Street Railway Com- 
pany.—The Market-Street Railway Company has concluded to 
resume the payment of quarterly dividends on and after Jannary 
Ist, and it is thought that the payment will be at the rate of 20 
cents per share per month during 1896. It is reported that the 
company now has on hand in its surplus fund $563,000 for divi- 
dends for paying purposes. Until the recent decision of the State 
Supreme Court, declaring the $17,500,000 bond issue of the com- 
pany legal, it was necessary to draw on the surplus in addition 
to borrowing a great deal of money for the electric road exten- 
sions. The Hellman syndicate had agreed to take the first 
$2,000,000 of the bonds, but declined to pay over the money until 
their validity was established. The syndicate, however, ad- 
vanced $1,000,000 in cash to the company on personal notes, with 
collateral security. This money, with the company’s surplus and 
loans from the Pacific Improvement Company, were the financial 
resources of the combine for carrying on its improvements, pend- 
ing acourt decision on its bonds. The construction depart- 
ment of the Market-Street Company has commenced changing 
the Tenth-street horse-car roadbed into an electric line, and has 
about finished the Bryant-street system, which will be turned 
over for regular operation shortly after New Year. The new line 
Will run from Second and Market streets via Bryant to Twenty- 
sixth and Mission streets, with a branch line on Folsom street 
running from Second street to the ferries, transfers being ex- 
changed at Second and Folsom streets ——The intention of the 
Market-Street Railway Company to center an extensive street 
car system at the Southern Pacific Depot at Third and Townsend 
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coast line of the Southern Pacific Company, over which through 
trains will be run between this city and Néw Orleans direct with- 
out crossing the bay. The Kearny-street electric line at present 
runs from North Beach to the Southern Pacific depot, continuing 
on to the Potrero, while it is be'ieved that the recently completed - 
electric lines on Ellis and Turk streets will be continued across 
Market styeet, thence down Fourth ond Fifth streets respectively, 
terminating at Third and Townsend streets. It is not probable 
that the cable will be-displaced on Market street until the electric 
underground conduit system has been pronounced an undoubted 
success.—The Tamalpais Land and Water Company has guar- 
anteed an order for 650 long tons of 56-pound steel rails to be used 
in the constructi6n of an electri¢ road from Mill Valley to the top 
of Mount Tamalpais, a distance 6f'seven and a half miles. The 
eventual extension of the road to Bolinas is probable. The maxi- 
mum grade wi.l be 744 per cent., and its summit will be at an 
elevation of 2500 feet. &. B. Cushing, of San Rafael, is the pro- 
moter.—~The Pressley single track system is undergoing test at 
the Pacifié Rolling Mills, where 400 feet of track has been laid, 
upon which is run a 32-foot car of the single rail type, which is 
kept poised by the fact that the weight upon the wheels is con- 
siderably below the center of gravity. 


T RANSMISSION. 


PuitipspurG, Mont.—It is ‘aid ‘that F, E. Grimes will soon 
erect a steam hoist on the Trout mine. 


OaiLvin, Cat.—The Golden Cross Mining and Distilling Com- 
pany is installing a 5-horse-power Westinghouse motor. 

MeERcED Fis, Catu.—The Merced Falls Electric Power and 
Manufacturing Company is clearing ground for the transmission 
station it expects to erect. 

ANGELS, Cau.—-The Utica Mine is about to install a 2000-horse- 
power transmission plant, which will be the largest installation 
operated at any mine in California. In all probability Westing- 
house apparatus will be used exclusively. 

BAKERSFIELD, CaL.—The Kern River and Los Angeles Electric 
Power Company, through Gen. Chas. Foreman, President, has 
applied to the Board of Supervisors of Kern county for the rights 
of way for transmission lines through that county. 

SACRAMENTO, CAL.—The material for construction of the inde- 
pendent power circuits is expected from the East in a few days, 
and soon after the Sacramento Electric Light and Powér Com- 
pany will be prepared to fulfill more of its power contracts. 

Provo, Uran.—Manager T. A. Davis, of the Hercules Power 
Company, is authority for the statement that the surveys for the 
proposed transmission of the Provo Power Company are now 
being completed, and that the contract for its erection will be 
awarded shortly. 

JAMESTOWN, Cat.—The App Mine is arranging for the installa- 
tion of a power transmission plant because of the shut-downs 
which are necessary before the winter rains set in because of 
scarcity of water for power purposes at the mine, abundant water 
power being available unfailingly a few miles distant. 

Locan, Utan,--The Hercules Power Company hopes to have 
its transmission circuits in operation by New Year, and, in ad- 
dition to furnishing light, the company expects to provide power 
for the operation of an electric railway system which it is de- 
signed shall connect the several towns in this locality. 

Sonora, Cau.—Three electric hoists have just been installed 
by the Westinghouse Company in the Miller & Holmes mine.—— 
Iron pipe in 8, 12 and 14-inch sizes is being delivered for the new 
pipe line of the Sonora Electric Light and Power Company at the 
Marble Works, near Columbia, and the new dynamos were con- 
tracted for delivery about Christmas. 

Livineston, Mont.--The Park View Mining Company, at Cre- 
vasse, are arranging to make extensive improvements on their 
property early in the spring. Development work will be pushed 
during the winter, and eariy next season a five-mile flume and a 
100-stamp mill, with a complete electric plant, will be placed in 
operation. J. W. Hulse is the company’s superintendent. 
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SeATTLE, WAsH.—The proposition to issue $1,250,000 in war- 
rants for the construction of the proposed Cedar River water 
system was carried, on December I1th, by a large majority. The 
scheme contemplates carrying water at high head into this city, 
where it will be used for running an electric power plant before 
being run into the city mains. F. H. Osgood is the promoter, 


Los AnaeLes, Cat.—Bids will be received by the Supervisors 
up to2 p.m. January 22d for a franchise to erect, maintain and 
operate a line for the electrical transmission of energy for a period 
of fifty years, commencing ata point on the boundary line be- 
tween Los Angeles County and Kern County, where the trans- 
mission lines of the Kern River and Los Angeles Electric Power 
Company cross said line, thence in a sontherly direction by the 
most direct and practicable route to the city limits of this city. 

PorTeRVILLE, CaAt.—The Kaweah Irrigation and Power Com- 
pany is constructing the canal which will supply water for the 
operation of the proposed plant to be located at Lime Kiln. A 
mile of the most difficult portion of the canal, which will be 
about five miles long, is finished. The canal is twenty feet wide 
at the head-gate; the bottom eleven feet wide, the top thirty feet 
and the depth six feet. Some of the cuts are 14 to 15 feet deep, 
and one tunnel is 400 feet long. The canal will carry 200 cubic 
feet per second, and sixty men and 100 head of animals ure now 
being employed. 

Santa Cruz, CaL.— Final surveys of the water power of Big 
Creek have been rendered Fred W. Swanton, of the Santa Cruz 
Water and Power Company, which contemplates furnishing 
power for the operation of all the electric industries in this city. 
A flume 10,800 feet long must be constructed, which will give an 
effective head of 919 feet, from which the delivery of 585 horse- 
power in this city is proposed. The generating station will prob- 
ably consist of two 300-horse-power Pelton water-wheels to oper- 
ate one 225-kilowatt A. C. dynamo for incandescent lighting pur- 
poses, and a 150-kilowatt polyphase dynamo for power purposes. 

Nevapa Crry, Cat.—John Martin, contractor for the pipe line, 
pole line and electrical equipment of the Nevada County Elec- 
tric Power Company, has completed the construction of the pipe 
line from the flume to the power house, and it is expected that 
the plant will be in operation shortly after Christmas.——The 
contract for erecting the Nevada City pole lines of the Nevada 
County Electric Power Company has been awarded to the Elec- 
trical Construction and Repair Company of San Francisco, which 
also erected the entire transmission circuits of the company. 
Fifty-foot vellow pine poles, averaging sixteen inches in diameter 
at the butt by about nine inches at the top, are being used for all 
city circuits. 

San Francisco.—H. H. Clark, of Coulterville, Cal., who is now 
in this city, states that a new company, to be known as the Bend 
Power Company, is soon to be incorporated, with a capital stock 
of $500,000, for the purpose of constructing an electric transmis- 
sion plant on the Merced river, one mile above Horseshoe Bend, 
where a 35-foot dam will be built, from which water will be con- 
veyed by a flume one and one-half miles long, giving 93 feet fall. 
This will develop a minimum of 1800-horse-power during the low 
stage of the river, which continues from twenty to thirty-five 
days, while 4000 horse power can be developed for eight months 
of the year. Over 100 mines are within the district accessible by 
this power, the estimated cost of which is $150,000. Dr. F. M. 
Hopkins is the San Francisco representative of the proposed 
company. 

Stockton, CaL.—President Doble, of Blue Lake Water Com- 
pany, recently stated in an interview in this city that his com- 
pany has ‘‘ about conclnded to erect a power plant at a point on 
the Mokelumne river, thirty-nine miles from this city. We have 
an abundant supply of water at that point, brought from about 
sixty miles from this city. The idea is to use the water first in 
the creation of electrical power for transmission to Stockton, and 
after the water becomes what is known as ‘ waste’ to turn it off 
in a large ditch, and thus irrigate the orchard country around 
the Langford Colony. The object of a trip I expect soon to make 
is to meet with the property owners of that section and see if 
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they are willing to assist us in the enterprise to the extent of 
contracting for water from the proposed canal. The scheme also 
involves the extension from Lodi of a substantial electric rail- 
road operated by our electric power, back into Amador county, 
and possibly Alpine county also.’’ 


Fresno, Cau.—The San Joaquin Electric Company is pushing 
the work of construction along the whole line of works, and is 
fast closing up the gaps, and expects to have everything in shape 
by January 15th for the machinery which will arrive about that 
time. The bridge across the San Joaquin River, one-half mile 
above the power-house, is completed, and is ready for the teams 
which will haul the heavy machinery and the supplies. The 
bridge is of the truss pattern, and is 100 feet single span across 
the channel of the river, while the approaches are 350 feet long, 
Six heavy wire cables, which were stretched across the stream 
and cleated to the rocks on both sides, furnished support for the 
timbers of the bridge during the work of construction, and when 
the truss was completed and the structure self-sustaining, the 
cables were taken out. One hundred and thirty tons of pipe for. 
the line down the mouniain is on the ground, and the work of 
laying it will begin at once. The place for the pipe, from the 
reservoir to the foot of the mountain, has been cleared of brush 
and rocks, and the soil has been cleaned away to the solid granite. 
The pipes will be chained down every few feet to this granite bed- 
rock. The reservoir is almost finished. and a few days more will 
see the last scraperful of soil dragged into place on the embank- 
ments. The water will then be turned in. The canal is done, 
and water has been flowing in its entire length for some time. 
Satisfactory progress is being made with the pole line, and 800 of 
the 2000 poles to be used have been distributed along the line, 
and the porcelain insulators have arrived, the shipment weighing 
60,000 pounds. 





Coxcorp, Cat.—An electric light plant is talked of. 
GENESSEE, I[pano.—The electric light question is being revived. 


San Mateo, Cat.—The new electric light plant is now in regu- 
lar operation. 

Reponpo, Cau.—The lighting of streets by electricity is being 
generally favored. 

Fuiacsrarr, Artz.—Davis & Phelan have been granted an ele¢- 
tric light franchise. 

Fort Brace, Cat.—C. H. Wilson contemplates erecting an 
electric light plant. 

Exo, Nev.—W. T. Smith is to install a direct current ventral 
station in this place. 


Benicia, Cau.—A 125-horse-power engine has been placed ip 
the electric light works. 


WituiaMs, Ariz.—C. 8. Wyncoop will be manager of the new 
Electric Light Company. 


San Pepro, Cat.—Ivan E, Tutt has been granted a 2h-year 
electric lighting franchise. 


Usa, Cat.—The Usal Lumber Company has installed a 305+ 
light are dynamo and plant. 


FAIRHAVEN, WasuH.—The steamer Lydia Thompson is to have 
incandescent electric lights. 


Daviston, San Dreco Co., Cat.—Plans for an electric light sys- 
tem are under consideration. 


Fort Brace, Cau.—C.H. Wilson has been awarded a franchise 
for an electric lighting plant. 


Murpuys, Cau.—The electric light plant was started up by F. 
A. Mitchler on November 16th. 


Fort Braga, Cat.—Chas. H. Wilson has been awarded a fran- 
chise for an electric light plant. 








Dec., 1895. | 


WituraAMs, Ariz.—Electric lights are talked of, and a fran- 
chise for same has been granted. 


FerNpDALE, CaAL.—Wm. Kerri and Frank Nelson have applied 
for an electric lighting franchise. 


Rep Buuvrr, Cau.—The Sierra Lumber Company has installed a 
300-light incandescent lighting plant. 


Monmoutn, Or.—An effort is being made to improve the water 
works and put in an elecric light plant. 


Dunsmuir, Cau.—E. M. Cutting is installing an electric light- 
ing plant at the Tie Works at Chestnut. 


Rossianp, B. C.—The Rossland Light and Water Company has 
about completed its electric installation. 


Daas, OR.—An effort is being made to improve the water 
works and place an electric plant therein. 


San Francisco, Cat.—H. L. Middleton has purchased a 200- 
light Westinghouse incandescent dynamo. 


Coiton, Cau.—The Trustees have adopted an ordinance of in- 
tention to erect a municipal lighting plant. 


EvuGeNE, Or.—An incandescent lighting plant has been placed 
in the gymnasium of the State University. 


GREAT Fats, Mont.—The Castner Coal & Coke Co. will put in 
a $22,000 electric plant for lighting purposes. 


Vancouver, B. C.—The Western Electric Lighting, Heat and 
Power Company is to light the city by electricity. 


Eureka, Caut.—The Pacific Lumber Company is installing a 34- 
kilowatt incandescent Westinghouse lighting plant. 


Grass VALLEY, Cai.—The W.Y.O.D. Mine is installing a 33- 
kilowatt Westinghouse incandescent lighting plant. 


Forest Grove, Or.—W. S. Ingles, Wm. Kane and J. C. Woods 
have been appointed water and light commissioners. 


Mites City, Mont.—This city has voted to isssue bonds for the 
purchase of the water works and electric light plant. 


Murray, IpaAno.—An incandescent lighting plant has been in- 
stalled in the mine and mill of the Daddy Company. 


Fortuna, Cat.—Swartzel & Williams are installing an incan- 
descent lighting plant, using Westinghouse apparatus. 


Santa Ciara, Cau.—The Index favors the erection of a muni- 
cipal plant of 50 arc lights and about 500 incandescents. 


Jackson, Cat.—B. E. Letang, of the Gas Company, has ordered 
a 30-kilowatt Westinghouse alternator for his new plant. 


Los AnGaELes, CaL.—A 12% kilowatt, .slow speed multipolar in- 
candescent dynamo has been installed in the Baker Block. 


Mites City, Mont.—The Council has authorized the issuance of 
$17,000 in bonds for an electric light and water works plant. 


Honowutu, H. I.—Mr. W. I. Warriner has been appointed elec- 
trical inspector of the Honolulu Board of Fire Underwriters. 


Repwoop Crry, Cat.—The Westinghouse Company has sold a 
45-kilowatt alternator to J. George Gardner for use in this place. 


Fort Jones, Cat.—Emanuel Perrira has purchased a 45-kilo- 
watt two-phase lighting plant from the Westinghouse Company. 


Grants Pass, Or.—The Maybelle Mining Company has in- 
stalled an incandescent lighting dynamo at the Gold Basin mines, 


_ Trai, Wasu.—An electric lighting plant will be put in to 
light trails near smelter, and the smelter plant will also light 
the town of Trail next year. 


Ross.anp, B. C.—The War Eagle Mine is installing compress- 
ors, machine drills and hoists, and will put in an incandescent 
plant to light the mine and town. 

_ Wisnemucca, Ney.—The installation of a gasoline engine and 
on dynamo in the State Capitol Building is being con- 
sidered. 
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Rostyn, Wasu.—Mr. Sprandel has been given sixty days to 
start up his electric light plant or remove his poles and wires from 
the street. 


Netson, B. C.—The Nelson Electric Light Company expects to 
have its new plant in operation by December 20th. John B. Bliss 
is electrician. 


PoRTERVILLE, Cat.—The Pioneer Land Company has agreed to 
put in an incandescent lighting system, provided sufficient pat- 
ronage is assured. 


Eureka, Cat.—The Eureka Lighting Company has entered 
into a contract to furnish the city with 63 arc lights for one year 
at $500 per month. 


San Jose, Cat.—The San Jose Light and Power Company has 
installed an additional Brush No.7 arc-lighting dynamo complete, 
with all accessories. 


Juneau, ALASKA.—The Electric Light Co. has installed a Pelton 
water-wheel to run under a seventy-foot head, displacing the tur- 
bine heretofore used. 


GLEN Eien, Cau.—Governor Budd advocates the installation 
of a plant to furnish electric lights, heat and water in the Home 
for the Feeble Minded. 


Jackson, Cat.—B. E. Letang, of the gas works, has completed 
the pole line for his new electric plant, and expects to furnish 
current for lighting shortly. 


WaTSONVILLE, CAL.—Francis Smith has purchased two 35-kilo- 
watt two-phase Westinghouse dynamos, to displace the single 
phase apparatus now in use. 


Hono.utu, H. I.—Welch & Co. have purchased a 12-kilowatt 
general incandescent lighting plant from the Westinghouse Co. 
for use on the Ewa plantation. 


Witiows, Cat.—The Board of Supervisors has advertised for 
bids to bein on January 8th, for a 250-light gas plant for the 
Court House and County Jail. 


Berkeey, Cat.—The University grounds are to be lighted by 
electricity from the electric plant in the department of electrical 
engineering of the University. 


LAKEVIEW, Or.—Hon. H. V. Gates, who put in the electric 
light works at Klamath Falls, is expected here to figure on a 
roller mill and an electric light plant. 


Woop.anD, Cau.—The are lighting plant of the Woodland Elec- 
tric Light Company is fully loaded, and an increase may be nec- 
essary. Homer Dunton is electrician. 


PortLAND, Or.--J. F. Steffan has secured the contract for the 
construction of the Government light ship No. 67, which will 
contain an elaborate electric light plant. 


Surrer Creek, Cat.—The station of the local electric lighting 
company is to be enlarged -by the addition of a 120-kilowatt alter- 
nator, which has been ordered from the General Electric Com- 
pany. 


Spokane, WasH.—The Oppenheimer Rolling Mills are to be 
lighted by electricity.x—The Consumers’ Liight and Power Com- 
pany is erecting 75-foot poles throughout the city for its new 
plant. 


Santa Ciara, CaL.—It is proposed to install a municipal light- 
ing plant in the city water works, with the surplus of $7000 that 
remains from the $60,000 bonds voted last year for the water 
plant. 

San Jose, Cat.—The Board of Trade has adopted a resolution 
favoring the municipal ownership of an electric light plant, and 
has asked the Council to submit the proposition to a vote of the 
people. 

Grass VALLEY, CaL.—The contract for street lighting for 1896 
has been awarded to the Grass Valley Gas and Electric Light 
Company, John Glassen, Manager, for $125 per month, all night 
lighting. 
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Forest Grove, Or.—The city has purchased the Canning Elec- 
tric light plant for $10,500, and will enlarge same and operate it 
in conjunction with the new water works, 


Santa Rosa, Cau.—The Merchants’ Lighting Company has 
added a 250-horse-power Buckeye engine to its lighting plant. 
Herman Webber is manager of the Company. 


OroviLe, Cau.—The Oroville Gas, Electric Light and Power 
Company has enlarged its plant by the addition of a new West- 
inghouse alternator, and is now rewiring the town. 


Netson, B, C.—The Nelson Electric Light Company has -re- 
ceived its electrical apparatus from Petersborough, and the new 
plant will soon be in operation. John B. Bliss is electrician. 


Peratuma, Cau.—The Petaluma Electric Light and Power Com- 
pany, largely owned by the estate of the late W. S. Pierce, has 
been sold to J. B. Burdell, the price paid being: understood to be 
about $20,000. 


Astorta, Or.--There is talk of an electric light plant being in- 
stalled at some convenient point on Yaquima bay, so as to reach 
all the towns willing to patronize such an enterprise, provided 400 
lights are guaranteed, ” 


San Leanpro, Cau.—The people have voted to issue bonds for 
$10,000 for the erection of-an electric light plant, the vote be- 
ing 274 for and 25 against the proposition, The use of a gas or 
vapor engine is probable. 


Cotton, Cat.—Specifieations have been issued by E. C. Sharpe, 
electrical engineer, for the installation of a 50-kilowatt municipal 
lighting plant to be operated by a 3-phase motor, run by power to 
be taken from the Redlands plant. 


Haywarps, Cav.—The Council has awarded the contract for 
the city lighting for the ensuing year to the Haywards Electrie 
Light Company for $9 per 2000 candle-power arc lamp per month 
until midnight on moonlight schedule. 


Santa Monica, Cau.—A 55-kilowatt incandescent lighting dy- 
namo, direct connected toa 914x15-8ths Union Iron Works vertical 
engine, running at 380 r. p. m., is being installed in the Soldiers’ 
Home. The distinctive feature of the plant is that it is to burn 
220-volt lamps. 


i 


Burke, Ipano.—H. Jackman and Norman Ebley will build an 
electric light plant in Canyon Creek, for the purpose of supplying 
lights at Burke and Gem and all intermediate points. The plant 
will be located at the head of the Frisco flume, the water being 
brought from a point on Canyon Creek, 


Saut Lake, Uran.—The Salt Lake and Ogden Gas and Electric 
Light Company. proposes to meet the heavy cut made in incan- 
descent electric rates by the Citizens’ Electric Light Company by 
putting in. Wellsback burners burning natural gas, at the rate of 
ten cents per lamp per month, if necessary. 


Cascapr Locks, Or.—A Pelton water wheel will probably be 
installed for driving a dynamo to furnish incandescent lights to 
this place, the wheel being operated by water taken from a 10- 
inch wrought iron pipe that has been laid for operating the hy- 
draulic headgates of the canal, the fall being 600 feet. — 


Monresano, Wasu.—-Albert Daub declined to accept the‘term 
for the electric light franchise offered him, and the proposition is 
again open. Water power was to have been used, and it is stated 
that, outside of the lights to be taken by the city, the monthly 
income of the plant would probably be in excess of $150. 


SpoKANE, WasH.—The Board of Public Works has asked the 
City Council for permission to place a 60-light incandescent plant 
in the water works, but the opinion is held by some that the city 
ought to put in two dynamos sufficient to furnish 200 are lights 
for lighting the city instead of putting in this aoe small 
epee to furnish lights for the water works alone. 
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Vancouver, B, C.—An agreement with the Western Electric 
Co. had been practically accepted by the Common Council, when 
G. De Wolf appeared and offered to light the city for 26 cents per 
lamp per night fer the present number of lamps, which is 114 
cents cheaper than the figure of the Western Electric Company. 
Mr. De Wolf presented a certified check for $1000 as a token of 
good faith, and his proposition will receive consideration. 


SearrLe, WasH.—Among recent installations by the Seattle Gas 
Fixture Company was a 50-volt 150 ampere hour storage battery 
plant, using chloride cells. ——Samuel Hill and some of his East- 
ern associates have purchased the Seattle Gas and Electric Light 
Company, the reputed purchase price being $750,000. The Com- 
pany was organized in 1873, with John Leary as the principal 
owner, Some years afterward A. A. Denny and Dexter Horton 
became associated with the enterprise, and shortly after the great 
fire of 1889 they sold their interest to H. G. Struve, Maurice Mc- 
Micken and Lester Turner, who were in control when the trans- 
fer was made to Mr. Hill. 


San Francisco, Cat.—A 4-kilowatt incandescent dynamo direct 
coupled to a high speed engine has been placed on the Steamer 
Everett.—The Golden Gate Dredging Company’ has installed 
an incandescent plant on its new dredger.—Forty constant po- 
tential arc lamps of the General Incandescent Arc Lamp Com- 
pany have been sold by the Abner Doble Company for use in the 
Sutro Baths. Inverted arcs, with reflectors, will be used over the 
tanks.——The Christmas tree at the Denman Grammar School 
was lighted by over 100 miniature incandescent lamps, manu- 
factured by G. E, Lamont.—— Messrs. J, W. Brooks & Co. 
sold over 25,000. ‘‘ Universal” incandescent lamps in Oregon and 
Washington between Nov. 15th and Dec. 10th. 


Riverstpr, Cau.—E. C. Sharpe, electrical engineer for the city 
of Riverside, has issued specifications for the installation of the 
municipal lighting plant for which bonds have been issued. 
Power will be purchased from the Redlands Electric Power and 
Light Company, and will be conveyed to the city over a special 
circuit. The plan necessitates the installation of a 300-kilowatt 
three-phase generator at the Redlands power house, seven miles 
from Redlands, and the construction of an independent circuit 
thence to Riverside, line loss being 5 per cent. and the distance 
approximately fifteen miles. Fifty kilowatts of energy is to be 
taken from the Riverside circuit for delivery at Colton, and in 
Riverside ig to be erected a complete sub-station for municipal 
lighting purposes. Bids must be in by December 30th. 


ALAMEDA, CAL.—City Electrician G. A, Wiese’s report for No- 
vember shows the cost of operating the municipal lighting plant 
during that month to be $1,308.77, from which is to be subtracted 
$194.71 for new construction, making the actual running expenses 
to be $1,114.07, the service consisting of 100 city lights on moon- 
light schedule and 1,375 commercial incandescents. The income 
from private consumers was $323.15. The income from the city at 
the same rate ascharged for gas previously, but with twice the ser- 
vice in some cases, $71.17; total income, $394.32, Cost of electric 
street lighting to the city, $719,74. Cost per month per lamp for 
November, $7.20; for October, $6.16; September, $5.94; August, 
$7.03; average cost’ per lamp per month to the taxpayer, $6.58. 
——A proposition emanating from the Oakland Gas, Light and 
Heat Company, that bids be asked (1) for furnishing electric 
power for operating the arc and incandescent generators in the 
municipal plant, and (2) for furnishing current for the mainte- 
nance of ‘the. municipal arc-lighting plant for street purposes 
only, has been rejected ‘by the-City Trustees.— Trustee Clark, 
of the Electric Light. Committee, states that work will be com- 
menced ‘soon on the improvement to the city’s electric light 
plant. A lot has been bought at the foot of Park street, and 
new buildings will be erected to accommodate new machinery. It 
is intended to put in a 350-horse-power engine, three new 
boilers, and dynamos sufficient to run 3500 incandescent lights. 
The improvement will cost $15,000, which has been provided for 
in the tax levy. 
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Ge John M. Klein’s Electrical Works 


@Be0]07OA HEADQUARTERS FOR 4200008006 


Everything Electrical, Telegraph, Telephone and Electric Light Suppl'es. 


AGENTS: For 


ELECTRICAL ENGINEERING, CONSTRUCTING and MANUFACTURING 
Armature Repairing a Specialty. All Work Guaranteed. 
AGENTS FOR Fan Motors, Klein & Son’s Electrical Tools,‘‘Standard’’ Terra 
Cotta Bushings, Klein’s Patent Iron Pins and Fixtures, ete. 
Agency for the Long Distance ‘‘Hunning Dust’’ Transmitters and Regular Electrie 


Telephones. A whisper over these instruments can be heard 20 miles. 


Telephone, Main389. Correspondence Solicited. Send for Latest Catalogues. 





Nature smiles through 
sunbeams.” } 


421-23 MONTGOMERY STREET, SAN FRANISCO, ——<=—— 











121 D. D. WASS_ 


MINAS Tee Hectrical Engineer 


(hemical, Physical and Flectrical 
ees ere aE 56 FIRST ST., SAN FRANCISCO 
(,lass Apparatus 


No. 15 THURLOW BLOCK 


seaiteiaeimacieiias san FraAveiscoi Generators and [lotors 








New York INSULATED Wire Co. 


—i- SOLE MANUFACTURERS OF ~—i— 


Grimshaw White Core, Raven White Core, Grimshaw Tapes and Splicing Compound, Competition 
Line Wire, Competition Tape, Lead Covered and Submarine Cables, Bicycle Tape. 





ceneeadahvesmtes 2+e¢ a 
WRITE AND GET OUR PRICES BEFORE PURCHASING ELSEWHERE 
TRADE mark. J- R. COLE, Sates Agent———_-! 54 SECOND ST., SAN FRANCISCO. 





CARBONS! 
“THE ELECTRA 


~~ High Grade Nuermberg Carbons cc soe 





Highest award at the World’s __ Highest award at the World's 2 
Columbian Exposition, Chicago, 1893 Columbian Exposition, Chicago, 1893. 
For Direct Current Arc Lamps FOR Alternating Current Arc Lamps 


Are by far the most economical and efficient manufactured. They produce a very brilliant and absolutely steady light. 


The leading electric light stations who have tested the “ELECTRA” CARBONS, and have since adopted 
them exclusively fcr their arc lighting, admit their superiority over any other high grade carbons. 


twice HUGO REISINGER, No. 38 Beaver St., New York. 


Sole Importer for the United States, Canada, etc. 
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WAGNER 


Transiormers 


TRANSFORMER 
PRIMARY CUTOUTS and 
INSULATOR BRACKETS 


gaxr Our New Fuse Plugs will not hold an are with 
5,000 volts. 
sex” Acknowledged to be of the highest efficiency. 


ALL VOLTAGES - - ALL SIZES 










THE He ios A. C. & D. C. Arc Lames 


THE ONLY REFLECTOR PLATE ALTERNATING ARC LAMPS 


Are those of THE HELIOS ELECTRIC CO., OF PHILADELPHIA, PA., for which is 

claimed : More Extensive Use than All Other Alternating Lamps Combined; Eighty 
Per Cent. More Available Light than is Obtained from Any Alternating Arc Lamp; 
Equal Efficiency with Any Direct Current Are Lamp Consuming the same Wattage. 









SPENCER’S IMPROVED ALTERNATING ARC LAMPS 
Possess Many Advantages, among which are High Efficiency, Durability and Reliability 
and Minimum Choke. It starts quickly and can be used successfully at all 









periodicities. 


SPENCER’S DIRECT CURRENT CONSTANT POTENTIAL LAMPS 


Are Guaranteed Not to See-Saw. 
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Rubber Covered Buckeye Whitney 
WIRE INCANDESCENT LAMPS ELECTRICAL INSTRUMENTS 


Are Standard the World Over 
A LARGE STOCK OF THE ABOVE ALWAYS ON HAND 


The Largest General Electrical Supply CALIFORNIA ELECTRICAL WORKS 


a | Pacific Coast Agents 
House on the Pacific Coast 35 MARKET STREET - - San Francisco 
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JOHN LAURITZ 


WILLIAM DICK COMPANY 


WILLIAM DICK 


Electrical and Mechanical Engineers and Contractors 


2 California Street, San Francisco 





Complete Steam Plants, Standard Water Tubular Boilers, Dick & Church Simple, Compound or Triple Expansion Engines, 


Corliss Engines, Fans, Blowers and Water Wheels. 


Complete Long Distance Light and Power Transmission Plants by Continuous, Alternating and Polyphase Systems. 


Isolated 


Incandescent Plants, Direct Coupled, Slow Speed Plants, Marine and Storage Battery Plants, Elevators, Compton Electric Service 


Apparatus, Electric Railways, Submarine and Underground Wire Laying. 


Motors, Generators, Transformers. 


Line Construction. Alternating and Continuous Current 


Incandescent Wiring of Buildings, with Simple or Armored Conduit 


Pacific Coast Agents, TURNBULL & CULLERTON 


(OF Correspondence invited and Estimates furnished 


MONARCH STEEL LATH AND PARTITION 





R. M1. WOOD CO. 


314-316 BATTERY STREET 


SAN FRANCISCO 


Jfigh~class Printing 


Catalogues 
Gold Embossing 
Half-Tone Work 


Color Embossing 
Designing 
Engraving 


wb 
as 


ELECTRO-TECHNICAL WORK A SPECIALTY 


This Copy of THE ELECTRICAL JOURNAL is from our Press 
TELEPHONE MAIN TOS _ccccsssmesmmmm, 


A FNLL LINE OF HAKDWAKE 


—AND— 


ELECTRICAL * SUPPLIES 


Electrical Construction and Repairing, General Jobbing, Locksmithing, Etc. 





414 LARKIN STREET, * = = SAN FRANCISCO 
Telephone ‘‘ Sutter 1503”’ 
F. Wa. GOTTERKE FRED. W. LOW 





IMPROVEMENT THE ORDER OF THE AGE. 


jae ‘ No. 


SMITH PREMIER TYPEWRITER 


Numbers of important improvements 
which are foundin noother Typewriter. 


GREATEST YET PRODUCED. 
(a W rite for Illustrated Catalogue. 


LEO. E. ALEXANDER & BRO., 
218 Sansome Street, S. F. 








HAVE YOU,—~— 


Mr. Central Station Manager, 


Any Additions, Alterations or Repairs to make to 
your station, or Pole Lines to be built, or other 
work to be installed, or 


HAVE YOU, — 


Mr. Manufacturers’ Agent, 


Need for the assistance of a reliable construction 
concern that will, under contract, relieve you of 
the installation of plants you sell? 


DO YOU,~.__ 


Mr. Architect, Builder or Owner, 


Desire the services of Electricians who will place 
standard materials and ‘ honest”? wiring, and none 
other, in your building or residence ? 


IF SO, 


Our long experience in these lines eminently qualifies 
us to do it for you cheaper, and perhaps better, than 
would otherwise be possible. 


Unless you want strictly First-Class Work, do 
not ask us for an estimate. 


ELECTRICAL CONSTRUCTION & REPAIR, COMPANY 


232 Montgomery St., San Francisco 








onder “STANDARD WIRING FOR ELECTRIC LIGHT AND POWER” 








By H. C. CUSHING, Jr., Electrical Inspector B. B. F. U. 


ADOPTED BY THE FIRE UNDERWRITERS OF THE UNITED STATES 


Russian Leather Cover 
Pocket Size, Price, $1.00 


T contains every table, formula and rule forall systems of outside and inside wir ng, together with twenty-five illustrations 
of the newest and safest methods for the installation of Pole Lines, Dynamos, Motors, Switchboards, Transformers, etc., 


etc., as required by the insurance inspector. 


By Mail Post Paid on Receipt of Price by THE JOURNAL OF ELECTRICITY, 303 California St., 8. F. 
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Westinghouse Electric and Manufacturing (0, 


PITTSBURG, PA. 





Sole Owners of the fundamental Patents covering Polyphase Alternating Current Motors, issued by the 
United States Patent Office to Nikola Tesla. 

The system adopted by the Cataract Construction Company for their great plant at Niagara. 

Especially adapted to transmission of power over great distances. 

The ideal system for distribution of power in factories and mills. 

All machinery in the New Works of the Westinghouse Electric and Manufacturing Company, at East Pitts- 
burg, Pa., is driven by the Tesla Polyphase Motors, supplied from a central power plant. 

RESULTS :—High efficiency as compared with ordinary methods of shafting and belting; Convenience 
Economy and Flexibility secured. 


Inspection invited. 


= PIONEERS & 


OF THE 


Alternating Current Electric Lighting System 


OF CENTRAL STATION INCANDESCENT AND ARC LIGHTING 


WeEsTINGHOUSE ELEcTRIc Rai_way APPARATUS 


In Use and Recommended by the Largest Electric Railway Companies 
throughout the Country. 





Meters, Lightning Arresters, Fan Motors, Sawyer-Man Incandescent 
Lamps, Arc Lamps and General Station and 
Switchboard Appliances. 


BRANCHES IN ALL LARGE CITIES 


PACIFIC COAST OFFICE: 


Mills Building, San Franeiseo, Cal. 





WESTINGHOUSE ELECTRIC AND MANUFACTURING CO., 


PITTSBURG, PA. 
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ELECTRICAL ENGINEERING C0. 


Manufacturers of 


DYNAMOS AND ELECTRIG JIOTORS 


FOR THE TRANSMISSION AND DISTRIBUTION OF POWER 
TLECTRICAL : edad ss 
NGINEE RING Co eee = — as 


Electric Power Apparatus for Quartz Mills 
Hoisting, Pumping, Drilling and all 
Mining Work where long dis- 
tance transmisssion is re- 
quired, a specialty 


ttttest 
OFFICE AND WORKS: 
34 and 36 Main St., San Francisco, Cal. 


TYPEWRITING | ca FERRE ELASTIC PAINT 


Rented, 
MACHINES Exchanged or Insulating. Odorless. Quick Dryer and Preservative. Water Proof, 


Renaired 














Ty pewriting Supplies of all descriptions Rust Proof. Acid Proof. 
S. F. TYPEWRITING EXCHANGE CHEMICAL PAINT COMPANY 
TELEPHONE 550. 310 CALIFORNIA ST.,S.F. 3? Send for Sample. 32 Second Street, S. F. 





7 REGER & ATWATER 


© ELECTRIC RAILWAY SUPPLIES 


214 Pine Street, San Francisco, Cal. 





Straight Line Insulators Steel Gears and Pinions 
Curve Insulators Trolley Cord 

Trolleys Trolley Harps 

Switches Trolley Bases 

Cross Overs Trolley Wheels 

Turn Outs Trolley Springs 


Pole Brackets 
Pole Ratchets 
Strain Clamps 


Graphite Bushings 
Bearings 
Feeder Ears 











Magnet Wire Solder Ears 
Feeder Wire Clamp Ears 
Trolley Wire Porcelain Knobs 
Guard Wire Porcelain Cleats 
Span Wire Electric Packing 
New Haven Car Registers Bemis Car Trucks 


Dropped Forged Commutator Bars ¢ East India and Amber Mica Segments 
PACIFIC COAST AGENTS FOR f 


THE OHIO BRASS CO. 


Manufacturers of Electric Railway Supplies 


O@- Write ror Catarocur No. 3. MANSFIELD, OHIO 
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THE S. K. G. TWO-PHASE A. G. SYSTEM 
NO ACOMING WIRE 





2=NO2 yn an ee NS MORE 
Brushes iE _ Simple 
Commutator f= A Sa a> Durable 


Collector Rings /aae o—ea & ) =m Efficient 


~~ 


The First and Only Complete and Perfected System by which Light and Power can be Supplied 


from the Same Generator and Circuits. Power Transmission and Distribution 
; made Practical and Commercially Successful. 


-e@-¢ 


POINTS OF SUPERIORITY: 


Our system is much more simple and consequently much more durable than any other, either 
direct or alternating. 

Our generator is much more efficient than any other alternator, requires less attention and 
absolutely no supplies except lubricant for bearings. 

It is practically self-regulating without the loss of energy involved by compounding or com- 
pensating. Other multi-phase machinery require a balance of load. 

We have entirely eliminated from our generators the usual sources of trouble. expense and 
interruption of service: z. ¢., the revolving armature, commutator, collector rings, brushes, etc. 

They can be built for any voltage from 110 for isolating lighting to the high voltages required 
for power transmission work; in latter case doing away with the expense and loss of step-up trans- 
formers; the usual central station machine can be connected at will for either 1,000 or 2,000 volts. 

The motors excel in simplicity of construction; in starting torque and simplicity of starting 
device; in efficiency in the manner in which they take current in proportion to their load, and in 
uniformity of speed under different conditions of load. 

Our transformers insure satisfactory service and the greatest economy. We are prepared to 


fill all orders promptly. 


JNO. MARTIN, PACIFIC COAST AGENT, .°°° MARKET STRESE 
STANLEY ELECTRIC M’F’G GO. PITTSFIELD, 
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WASHBURN & MOEN MEG. Go. 


— DRAWERS OF—— 


IRON, STEEL & COPPER WIRE 


AND MANUFACTURERS OF 


“sutareo SELECTRICAL WIRES» 


pa a FOR 


| TELEPHONE, 
| 














TELEGRAPH, 
ELECTRIC RAILWAY, 
ELECTRIC LIGHTING and 
= =—é—‘“—éPOOWEERR:- TRANSMISSION 
—— | PURPOSES. 


ESTABLISHED 1831. Works at Worcester, Mass., Waukegan, Ill., and San Francisco, Cala. 



















San Erancisco Office and Warehouse, 


FRANK L. BROWN, Pacific Coast Agent. 8 AND 10 PINE STREET. 









ASKIN & COOK rae 

Electrical and Mechanical 
vv oesiane svemrrreo —- DiSplay Work —«<<> , 7 
27 MASON STREET = SAN FRANCISCO, CAL; eS Lo 








THE GAMEWELL 
FIRE ALARTI 
TELEGRAPH CO. 














Manufacturers and Contractors 


J 
Fire Alarm and Police Signal Telegraphs|t#= 2227s, svsrem or rower 







practice and affords the most simple, efficient and economical 


i i 


0 P| s ‘ means of utilizing water for power purposes. 
ver 600 Plants in actual operation SIX THOUSAND WHEELS NOW RUNNING, 
+ “In principal cities and towns of the United States and Canada. Beware of Aggregating over 400,000 horse power. Adaption made to all 
{ imitators of our goods. No ye ees made by others can be conditions and every variety of service. 
relied upon to work in harmony with our plants. ELECTRIC POWER TR ANSMISSION 
' Executive Offices: PELTON WHEELS are the recognized standard for electrical 
‘ 11-2 Barclay. St., New York nih aan of the stations of this character 


R. A. ROSE, Catalogués furnished upon application. Address 


uy AWARD AT THE WORLD’S FAIR SK 196 CROCKER BUILDING THE PELTON WATER WHEEL 0. 143 Liberty St., New York 


SAN FRANCISCO, CAL. 121 Main St.,San Francisco,Cal. 
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AND 


im \SAPPARATUS 
Can | FOR LIGHT 
AND POWER 


/*ANUFACTURED BY THE 


CTRIC CORPORATION, 
Fort WAYNE, IND. 


+O 


“PAGIFIG COAST OFFIGE AND WAREROOMS 
18 SeEconpD STREET 


ON AND AFTER JANUARY ist, 1896 San Francisco = 








